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Meteorology, Pneumatic tr. 


A HE . des 9 has lately d great Sp lendour Tie new N 

ö by the Regulations, Encouragement, and Orders, M. f 4, Abbe Sian of 
Bignon bas obtained to it from the King. That Academy is mie des Sei- 
now compoſed of 10 Honorary Academicians, which. are choſen, are f. 
learned and eminent Gentlemen; of 8 Strangers Aſſociates, which arc diſtin- Geoffroy u. 
guiſhed by their Learning; 20 2 Fellows, 20 Eleves, and 20 French **7 P. 1. 
Aſſociates, who are divided into 6 Claſſes, viz. Geometricians, Aſtronomers, | | 
Mechanicians, Anatomiſts, Chymiſts, and Botaniſts. "Bp 

Out of the Honorary Academicians, two are elected every Year, one for Pre- 
ſident, the other for Vice: Preſident; only 20 Penſioners have every Lear 
1500 French Livres; and after the Death o one Penfioner, the Academy wil! 
propoſe to the King 3 Perſons Aﬀectetes, or . or ſometimes others * 
„ e 9 | 


vol. Il e FH1004 * a Me 46% gs KB 1 5 In 11 


(2) 


— oF II. 1. Neſcio eee, remiſſius _ eee Studia 1 Bae ta- 
4d, men nunquam, poſt tot aditus apertos, facilius potuerint tractari. to 
of Pniloſs- infelicia F 4 bella curas Miamind alio e inn 1 
Tabel. pauci admodum juvenes in priſtinæ Gloriz ſpem ſucereſcunt. Etiam natura 
. 255. p. quam paucos nunc Obſervatores diligentes habet. Utinam, ut Gallica Scien- 3 
285 tiarum Academia nuper a Rege ſuo reſtituta eſt, etiam veſtrz Regiæ Socic- N 
tati novus Calor infunderetur. | | 
By br. J. 2, Quod tu quereris, remiſſius nunc tractari altiora ſtudia; & pauciores 
— *. eſſe naturæ Obſervatorts diligentes; quadantenus verum eſſe non diffiteor. 
Sed mirandum non eſt, (ut res alias, fic) hominum Studia, ſuas habere vi i 
eiſſitudines. Præſenti Seculo __ jam ad finem vergit) Eruditionem, in 24 
omni rerum genere, inſignes (& quidem inſperatos) proceſſus obtinuiſſe , 4 
certum eſt; in re Phyſica, Medica, Chymica, Anatomica, Botanica, Ma- 
thematica, Geometrica, Analytica, Aſtronomica, Geographica, Nautica, Me- 
chanica, ipſaque (quod minus lætor) Bellica. Et quidem longe majores Ml 
uam per multa retro ſecula obtinuerat: Quippe quibus vix aliud ſibi propo- 
— — Homiges, quam ut intelligere videantur quæ ab Euclide, Ari-„ 
ſtotele, cæteriſque ex antiquis jam olim fuerint tradita; de Progreſſu porro 
faciendo haud ſoliciti; quaſi Scientiarum Metas poſuerint illi, quas tranſcen- 
dere ſit nefas. Cum vero auſi ſint aliqui (& quidem pauci) ultra proſpicere; 
facti ſunt aliis animi, late patentem campum ingredi: Et res novas aggredi, 
novus Ardor, novus Impetus impulitz nec infeliciter. Sed, poſtquam hxc ® 
deſiit * res nova; hic novus Ardar deferbuit. Mortui ſumt ex ſedulis in- 
dagatoribus non pauci, alii morituri : juveneſque' non accendebat (ut antea) 
rerum Novitas . SEAS 
Sed & ipſa materia erat magna ex parte exhauſta; ut non tam meſſis jam 
ſperanda ſit, quam Spicilegium. Et quidem, jam feſſis & fatigatis permit- 
tendum videatur, ut quadantenus quieſcant : atque hinc factum (pro variabi- 
li natura hominum, ) quod ſeveriora ſtudia negligantur, fierique forte poteſt, 
| (que tamen ominari nollem) ut præſentis ſeculi diligentiz ſuccedat deſidia 
equentis. it £24 
Docto tu, (& quidem ego pariter) ut, ſicut Gallorum Academia Scientia- 
rum jam videatur reſtituta, fic noſtræ Societati Regiæ novus Calor infunde- 
ene.” r er hoc ipſum jam modo monui tuis Verbis. Sed & ipſi (quod 
tibi non di 


n 
74. p. 2217, 


—— IV. 1. The Barometer or Baroſcope was firſt made publick. by that no- 
row; made ble Searcher gf Nature, Mr. Boyle, and employed by him and others, to & 
u. 9. 5. 153. N N 


(3) 


the minute Vatiations in the Preſſure and Weight of Air. With this 
ar ape he made divers Obſervations in the Veat +250 and 1660, before 
_ others were publick, or by him ſo much as. heard of 


Dr. J. Beal is is ſo much pleaſed with the Diſcovery already made b 5 the By Dr. J. 
e 


% help of this Inſtrument, that he thinks it to be one of the moſt wo 
that ever was in the World. For (faith he) who could ever expect, that 
we Men ſhould find an Art to weigh all the Air that hangs over our Heads, 
in all the Changes of it, and as it were, to weigh, and to diſtinguiſh, by 
Weight, the Winds and the Clouds? Or, who did believe, that by — 
4 Evidence, we ſhould be able to prove, the ſereneſt Air to be the moſt heavy 
5 


and the thickeſt Air, and when darkeſt Clouds hang nn to us, ready to 
diſſolve or dropping, then to be lighteſt? 


to exclude all Air; and therefore I truſt more to a Mercurial Cane, and take 
all my Notes from it. This Cane is but 35 Inches long, of a very ſlender 
Cavity, and thick Glaſs. | 

2. In all my Obſervations from May 28, 1664, to this preſent (Decem- 
ber 9, 1665) the Quick-filver never aſcended bur very little above 305 In- 
ches. 


9 3. It aſcended very ſeldom ſo — , * to 30% Inches) chicfly in Decom- 
ber 13, 1664, the Weather being fickle, fair Evening. 
4. I find by my Calender of © June 22, 1664, at F in the Morning, in a 
time of long ſettled fair Weather, that the Mercury had aſcended about 
blualf an Inch higher than 30: But I fear ſome Miſtake, becauſe I then took 
no On of Wonder at it; yet for 3 or 4 Days, at that time it conti - 
2 in well ſettled, fair and warm Weather; moſt part above 30 In- 
ches. that I may note the Mercury to e high imme | 
as in the coldeſt, Winter Weather. 10011 
5. Vet ſurely I have noted i it to aſcend 2 lirle bi her for the Coldueſi of ; 
the Weather; and _— uently, both in Winter and Summen = be ONE 
in the cold 1 enings, than in the warmer Mid- 
6. Generally. in ſorted and fair Weather, both of Winter and Summen, 
the Mercury is higher than a little before, or after, or in rainy Weather. 
7. Again, generally it deſeended lower after Ruin, chan it was before 
ind ol od 9 guad gut 
8. Generally alſo it falls in great Winds z and fornewhar ir ſeemed 0 | 
fink; when I opened a+ wide Door to it, to let in ſtormy Winds; 


have found it to continue very: high in a long ſtormy Wind of et « 
four Days. 


9. Again, generally it is: highet in an, Eaſt and No Wind ceteris 
rihus) than in a South e ee tot 3 7 Un f go: 


101. Etryed ſeveral timet, by ſtrong FHumet and thick. Saale, to alter 
the Air in my Cloſet; but — — that the Mercury y iclded any 

moze-than might be expected from ſome Increaſe of Hear.. Sach as-have - 
— Wheel Barometers, may try rennen ON do OI the 
A cod s 1973 5: Yongor4 2tOrls)at ut V EAU 397 330 


B 2 | 11. 1 


Beal, 1b. p. 


1. My Wheel Barometer I could never fill lo exactly with Mercury, as #2. 155i 


ner.. 17. I have not yet found any ſuch 


5 5 
11. 1 have not in all this time found the extreameſt Ch 
filver to amount to more than to 24, or to 27 Inches at moſt. 
12. Very often I have found great Changes in the Air, without any per- 
ceptible Change in the Barometer; as in the dewy 1 when the Moi- 
ture deſcends in a great Quantity, and the Thickneſs ſometimes ſeems to 
hide the Stars from us. In the Days foregoing and following, the Vapours 
have been drawn up ſo inviſibly, that the Air and Sky ſeemed very clear all 
Day long. This 1 account a great Change between aſcending and deſcend- 
ing Dews and Vapours (which 4 and Weight) and between 
thick Air and clear Air; which Changes do ſometimes continue, in the al- 
ternative Courſe of Day and Night, for a Week or Fortnight together; and 
yet the Baroſcope holding the ſame. 4 
13. Sometimes (I ſay not often) the e e yields not to other very 
great Changes of the Air. As lately (Dec. 18.) an extraordinary bright 
and clear Day; and the next following quite darkned, ſome Rain and 
— falling, but the Mercury the ſame: So on high Winds and Calms the 
14. I do conceive, that ſuch as do converſe e dio, and walk much 
abroad, may find many Particulars much more exactly than I, who have no 
leiſure for it, can undertake. To inſtance in one of many, Dec. 16, 1665, 
was a clear cold Day, very ſharp and ſtrong Eaſt Wind, the Mercury very 
near 30 Inches highz about 3 in the Afternoon I ſaw a large black Cloud 
drawing near us from the Eaſt and South-eaſt, with the Eaſt Wind. The 
Mercury changed not that Day, nor the Day 2 the Stars and moſt 
of the Sky were very bright and clear till nine of the Clock; and then ſud- 
denly all the Sky was darken'd, yet no Change of Weather happen'd. Dec. 
17. the Froſt held, and 'twas a clear Day, till about two of the Clock in 
the Afternoon; and then many thick Clouds appeared low in the Weſt; yet 
no Change of the Weather here; the Wind, Froſt, and Quick- ſilver, the 
ſame. Dec. 18. the Mer fell almoſt + of an Inch, and the Sky and Air 
ſo clear and bright, and cold, with an Eaſt Wind, that I wonder'd what 
could cauſe the Mercury to deſcend. I ex it ſhould: have afcended, as 
uſually it does in ſuch clear Skies. - Caſually I ſent my Servant abroad, and 
he diſcovered the remote Hilk, about 20 Miles off, covered with Snow. This 
ſeemed to manifeſt that the Air, being diſcharged of the Clouds by Snow, 
8 501 7.2 dee ien 0 e n . 
If. I have ſeldom ſeen the Change to be very great at any one time, 
* - at I once wonder'd to ſee, that in one Day it ſubſided about + of an 
nch. 
16. Jan. 13, 1665, the Mercury ſtood (as it did alſo the Day before) a 
quarter above 30 Inches; yet both Days very dark and cloudy, ſometimes 
very thick miſty Air, which ſeldom falls out. For, for the moſt part, 
I fee it higher in cleareſt ſettled Weather, than in ſuch cloudy and miſty 


Fogg. 2 —— Air and Darkneſs hath laſted above a Week; lately more 
infallible Prognoftick of theſe Changes þ 
ot 3 


and and North · eaſt Wind. 


23 the Quick - 


(3.7 * 

of Weather, which do follow. a long Serenity, or ſettled Weather. And 
perchance in brighter Climates it may be conſtantly infallible. I have ſtore 
of Hygroſcopes of divers kinds; and I do remark them, and the Sweatings 
of Marble, and as many other famed A e e as I can hear of; but can 
find nothing ſo nearly indicative of the Change of Weather, as this Balance. 
And the open Weather-glaſs is known to ſignify nothing at certainty, having 
2 double Obedience to two Maſters; ſometimes to the Weight of the Air, 
ſomerimes ro Hear, as the Service is commanded. | 

18. In Jan. 1665, for many Days it continued very dark, fo that all 
Men expected daily great Rain; and though ſometimes thick Miſts aroſe, 
and ſome ſmall Rain fell, yet the Quick-filver held at a great height; which 
did indicate to me there could then be no great Change of Weather, and I 
was not diſappointed. . 

19. If the Mercury aſcends to a good height after the fall of Rain (as 
ſometimes, but leſs often it does) then I look for a ſettled Serenity; bur if it 
proceeds after Rain in a deſcending Motion, then I expe& a continuance of 
broken and ſhowry Weather. 

20. That we find the Weather and our Bodies more chill, cold and droo 
ing, when the Mercury is loweſt, and the Air lighteſt ;. beſides other Cauſes, 
I gueſs that as Air is to us the Breath of Life, as Water is to Fiſhes z ſo when 
we are deprived of the uſual Meaſure of this our Food, 'tis the ſame to us as 
when the Water is drawn ebb from the Fiſhes. 

21. The loweſt Deſcent of the Mercury in all the time ſince I-have ob- 
ſerved it, was O#. 26, 16657, in the Evening, when it was very near at 
N55 Inches. Which I find thus circumſtanced with the Weather in my 

otes. | A 

OA. 25. Morning; Mercury at 28½ Inches, great Storms and much Rain. 

OZ. 26. Morning; Mercury at 28, Winds quiet, thick dark Clouds. 

O. 26. Evening; Mercury at 272, that Day, and ſome Days following, 
- 3 was variable, frequent Rain, and as you ſee, the Mercury lower 

an uſual. 


22. Over the place where this mercurial Cane ſtands, I have ſet a Wind- 
Vane, with purpoſe of Exactneſs, of a Streamer in Braſs ſo large, and point- 
ing to a Board indented in the Margin, that I can at a ſure Level upon the 
Vane, take every of the 32 Points of the Wind, half Points and quarter 
Points, at a good diſtance, It were good to have an. Index of Winds, that 
diſcovered as well their Aſcent and Deſcent, as their ſide Coaſtings. 

23. By Change of Weather and Wind, the Mercury ſunk ſince March 1 2 u. 11. f. 155. 
more than an Inch; and this laſt Night of March 18, by Rain and South 
Wind, tis ſunk half an Inch. 

224. I found the Quick-filver, Dec. 16, 1669, higher than I dare po- « 55. 2. 
ſitively affirm that it was ever ſince I had it in my Cuſtody, viz. fince 111. 
May 28, 1664. It was compleatly and apparently. above half an Inch more 

than 3o Inches high. Ir continued the 14th, and ſome part of the 15th, 

at about that height; ſometimes manifeſtly higher to an eighth or tenth 


part of an Inch. For this Baroſcope I have two Glaſs Canes im one Veſlel of 


1 


Aagnant Quick - ſilver; and both of them agreed in this Indication. The 


Weather was at firſt diſcovery very bright and clear, a gentle Froſt, by the- i 


Sun's Heat melting. The Air was very ſilent, no Wind ſtirring, and the 
curious Wind-vane noting, that the Wind was directly in the Eaſt all the 
firſt Day, viz. Dec. 13. On Dec. 14. the Wind had a thort ſwing from the 
North-welſt, and haſtened again towards the Eaſt, yet ſo as to be North- 
eaſt. During this Agitation, or Change of -Winds, the Mercury deſcended 
a little; and after, upon the reſettling of the Wind, the Mercury aſcended 
a little higher than it had been the Day before. 
My Houſe and Study where I keep this Baroſcope, is on the fide of an 
Hill; on the higher ſide of this Country, as I gueſs near a level with the 
Head of a River; which River running lowly, and falling into the Severn 
Sea about 20 or 30 Miles weſtward of Briſtol, we cannot be very much above 
the Level of the Sea. My Thermoſcope ſtanding cloſe by my ſaid Barome- 
ter, was at the juſt height of ordinary diſſolving Weather. In the following 
Days it was colder. Whether the late Summer Drought, or what elſe might 
incline this Winter Air to have- more than ordinary Weight, or a ſtronger 
Spring, I muſt refer to the Conſideration of the more ckelt. 
Weh, 3. In my Baroſcope I never found the Quick-filver higher than 30 Ine 
n.r0. p.x6s, Ches, nor lower than 28, (at leaſt ſcarce diſcernibly, not r of an Inch 
higher than that, or lower than this:) which I mention, not only to ſhew 
the Limits within which I have obſerved mine to keep, viz. full 2 Inches, 
but likewiſe as an Eftimate of the Clearneſs of the Qviek-filver from Air. 
For one my Quick- ſilver was with good care cleanſed from the Air, 
yet T find that which Mr. Boyle uſeth, much better: For, comparing his 
with mine at the ſame times, and both in Oxford, at no great diſtance; I 
find his Quick · ſilver to ſtand always ſomewhat higher than mine (fometimes 
near a quarter of an Inch z) which I know not how to give a more probable 
account of, than that my Quick-filver is either heavier than his, or elſe that 
His is better cleariſed from the Air; (unleſs poſſibly, the difference of the 
Bore; or other Circumſtances of the Tube, may canſe the alteration; mine 
being a taller Tube, and a bigger Bore than his.) And upon like Reaſon, as 
his ſtands higher than mine; fo another, leſs cleanſed: from Air, may at the 
_—_ time be conſiderably lower, and conſequently under 28 Inches at the 
In thick eee find my Quick: ſilver to riſe, which I aſcribe 
to the Heavinels of the Vapours in the Air. 
© © * In Sun -ſhiny Weather it riſeth alſo (and commonly the clearer, the 
more;) which, 1 think, may be imputed partly to the Vapours raiſed. 

the Sun, and making the Air heavier; and we the the Heat, in 

hie 
ny 


che claſtiek or ſpringy Power of the Air. Atter I the tather add, 
becauſe I have ſometimes obſerved in Sun-ſhiny Weather, when there have 
come Clouds for ſome confiderable time (ſuppoſe an Hour or two) the Quick- 
filver has fallen; and then upon the Suns breaking out again, it has riſen as 
Sage” 248012 as. d rilounp anmnrermot 20990 ants fon 2 
' In rainy Weither) it uſettr to fall (of which the NReaſon is obvious, be- 
* | 8 


att 
* cauſe 


5 (7) 
zuſe the Air is lighten'd, by ſo much as falls) in ſhowry Weather likewiſe, 
_ ſo 7 in wo And ſometimes I have obſerved it, upon a 
Hoar-froſt, falling in the Night. BY. 
For windy Weather, I find it generally to fall; and that more univerſally, 
and more diſcernibly, than upon Rain: (which I attribute to the Wind's 
moving the Air collaterally, and thereby not ſuffering it to preſs ſo much di- 
rely downwards; the like of which we ſee in ſwimming, Cc And I 
have never found it lower than in high Winds. | 
I have divers times, upon diſcerning my Quick · ſilver to fall without any 
viſible Cauſe at home, looked abroad; and found (by the appearance of bro- 
ken Clouds, or otherwiſe) that it had rained not far off, though not with 
us: Whereupon the Air being then lighten'd, our heavier Air (where it 
rained not) may have in part diſcharged itſelf on that lighter. 
Whereas I formerly obſerved, that in hot Weather, the Quick-filver a. ;;. p. 
in the Baroſcope did uſe to riſe obſervably, eſpecially in Sunſhine and the-. 
Hear of the Day; I now find (having kept the ſame Barometer for the ſpace 
of 7 Years unaltered) the Caſe, for theſe two Years laſt paſt, to be ſome- 
what otherwiſe: And that in hot Sun-ſhiny Weather the Quick · ſilver doth 
rather ſubſide a little; and in- extreme cold and froſty Weather it riſeth. 
I judge the Cauſe of theſe contrary Obſervations to be this, viz. That the 
uick-filver, at its firſt putting into the Tube or Baroſcope, was not ſo per- 
fectly cleanſed from Air, but that ſome ſmall quantity of it did remain un- 
diſcerned in the Quick- ſilver: Which latent Particles of Air, though ſo 
ſmall as not to be at all diſcernible ro the Eye by Bubbles, yet by the exter- 
nal, Heat (adding new Strength, as it uſeth to do, to its elaſtick or {pringy 
Power) were ſo much expanded as to make the Quick-filver ſpecifically 


| 
lighrer, and conſequently to riſe ſomewhat higher, and upon the Receſs of 
rhe external Heat, the Spring of the Air again flackning, ſuffered the Quick- 
filver to be again contracted into its former leſſer Dimenſions, and ſo to be- 
come heavier, and not to riſe ſo high as before, when it was hotter. But 
now the Quick- ſilver having continued in the Tube for five Years and up- 
wards, hath by its own Weight cleanſed itſelf better from that little Air 
that was in it; and that Air, freed from its Intanglement with the Quick- 
ſilver, being got up into the void part of the Tube above the Quick-filver,. 
doth act contrary wiſe ; that is, when it is by Heat (upon the ſtrengthni 
of irs Spring) expanded, it preſſeth downward upon the Quick- ſiwer, = 
doth a little depreſs it; and on the contrary, when by Froſt or very cold: 
Weather this Air (by the Abatement of its Spring) is contraſted, the Quick- 
filver, freed from that Preſſure, riſeth a little. But the riſing and ſinking 
upon this account, (as well that formerly, when the Air was in the Quick- 
filver, as that now, when it is gotten above it) is not very conſiderable ;; 
I exceeding the 12th part of an Inch. | 

1 thall add another Accident which I lately took notice of. I obſerved 
in the late hard Froſt, that a little drop of Water (which was at firſt made 
uſe of for the cleanſing of the Quick - ſilver from the Air, and which hath 
cyer ſince remained on the top of the Quick - ſilyer within the * Was 


frozen faſt to the Glaſs. Whereupon I did a little ſhake the Tube by mo- 
ving it up and down, ſo as to make the Quick-filver undulate and ſtrike a- 

ainſt it. The noiſe upon theſe Strokes was not ſuch a dull noiſe, as Quick- 
ver or other Liquids uſe to make in the open Air, by daſhing againſt Glaſs 
or Ice, or other ſuch hard Bodies; but ſuch a hard ſmart noiſe, as hard Me- 


tals uſe to make by knocking one againſt the other; or, as if this Ice had 


been ſo knocked by a ſolid piece of Iron, or other Metal of ſuch a bigneſs. 
Which difference of noiſe from what would have been in the open Air, 
(where the intermediate Air mult firſt have been beat away, before the 
Quick- ſilver could ſtrike the Ice, and thereby the Stroke of the liquid Body 
obrunded or broken, ) I attribute to that voidneſs of Air, which was between 
the Ice and the diſtant Quick-filver. ; 
Jan. 7. 1642, the Baroſcope was at 29, but for ſome Days before about 
28, (the Weather having been windy and rainy ;) and ſo it was in the Froſt 
about Dec. 27, but then continued to riſe till about Jan. 2, to 294, but had 
cen Dec. 13. at 304, which is the higheſt I have ever known it in my Ba- 


roſcope; 275 being the loweſt, that I have ever obſerved it in (OF. 26, 


8y Mr Boyle 
. 11. p. 181. 


166 the moſt uſual height being about 29, or ſomewhat higher. 

4. It will be very convenient that Obſervers give notice of the Situation of 
the place where their Barometers ſtand, not only becauſe it will aſſiſt Men to 
judge whether the Inſtruments were duly perfected, but principally becauſe, 
that though the Baroſcope be goed (nay becauſe it is ſo) the Obſervations 
will much diſagree, even when the Atmoſphere is in the ſame tate, as to 
weight, if one of the Inſtruments ſtand in a conſiderably higher part of the 


Country than the other. 


- To confirm the foregoing Admonition, I muſt now inform you, that ha- 
ving in theſe parts two Lodgings, the one at Oxford, which you know 
ſtands in a bottom by the Thames fide, and the -other at a place 4 Miles 
thence, ſeated upon a moderate Hill, I found by comparing two Baroſcopes 
that I made, the one at Oxford, the other at Stanton St. Johns, that, though 
the former be very good, and hath been noted for ſuch, during ſome Years, 


and the latter was very carefully fill'd; yet by reaſon, that in the higher 


lace the incumbent part of the Armoſphere mult be lighter than in the 
ower, there is almoſt always between two and three eighths of an Inch dif- 


_ ference betwixt them: And having ſometimes order'd my Servants to take 


notice of the Diſparity, and divers times carefully obſerved it my (elf, when 
I paſſed to and fro between Oxford and Stanton, I generally found that the 
Oxford Barometer and the other did, as it were by common conſent, riſe and 
fall together ſo, as that in the former the Mercury was uſually 4 higher than 
in the latter. Which Obſervations may teach us, that the ſubterrancous 
Steams which aſcend into the Air, or the other Cauſes of the varying weight 
of the Atmoſphere, do many times, and at leaſt in ſome places, uniform] 


enough affect the Air to a greater height, than, till I had made this Tryal, 
I durſt conclude. 7 We 4 
„But as moſt of the barometrical Obſervations are ſubje& to Exception, 
found the formerly mentioned to be. For (to omit leſſer Variations) 


221 i riding 
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riding one Evening from Oxford to Stanton, and having before I took Horſe 
look'd on the Baroſcope in the former of theſe two places, I was ſomewhat 
ſurprized, to find at my coming to the latter, that in places no farther di- 


S ſtant, and notwithſtanding the ſhortneſs of the time (which was but an 
Hour and a Half, if ſo much) the Barometer at Stanton was ſhort of its 
uſual diſtance from the other near a quarter of an Inch, though, the Wea- 


'Y ſelf does ſometimes fail. | 


ther being fair and calm, there appear'd nothing of manifeſt change in the 
Air, to which I could aſcribe ſo great a variation; and tho' allo ſince that 
time the Mercury in the two Inſtruments hath, for the moſt part, proceed- 
ed to riſe and fall as before. 

The Quick-filver has been of late for the moſt part ſo high, as to invite 
me to take notice of it: And about March 12, 166+ at Oxford the Quick- 
filver was higher than, for ought I know, has been yer obſerved in England, 
viz. about £- above 30 Inches; but upon the firſt conſiderable Showers that 
have interrupted our long Drought, as I foretold divers Hours before that 
the Quick-filver would be very low, (a bluſtering wind concurring with 
the Rain) ſo I found it at Stanton to fall 4 beneath 29 Inches. 

It is difficult enough to ſettle any general Rule about the riſing and falling 
of the Quick · ſilver; yet in theſe parts one of thoſe that ſeem to hold often- 
eſt is, that when high Winds blow the Mercury is che lower; and yet that it 


F. At my firſt Arrival I fixt my Weather Glaſs, and found the Argentum Ar Cabo- 
Vivun to aſcend 29 inches, and in a Tornado 292 But a ſtranger by Ac- — — by 


- cident broke the Cane, ſo that I could make no further Tryal. Mr. Heath- 


cot, n. 158, 


6. When my Barometer was firſt ſet up, the Mercury ſtood one Degree %, 
below Changeable; I diligently — it every Day, and found that in 4» Jamaica, 
the Mornings before the Sun aroſe it would be there; and as the Heat en- edo 
creaſed with the Day, it ſunk to within one Degree above Rain; there it 220. P. 225, 
continued ſeveral Days, and never altered above 3 * tho' ſometimes 
fair, ſometimes Rain, and ſometimes cloudy; and one Morning leaving open 
my Window, and the Sun having South Declination, it ſhone in on the vi- 

{ible Part of the Tube, and in half an Hour it ſunk Degrees; (which I 
never obſerved it to do with heat in England) I preſently ſhut the Window, 
and in one Hour it aroſe again to within one Degree of Changeable; after it 
had kept this Courſe in ſeveral Weathers, for 6 Weeks together, I began 
to doubt if it were well adjuſted, and therefore took it down, new filled the 
Tube, turned it 3 or 4 times up and down, to let out the Air, and put it up 
with great Care, and ever ſince it continues the ſame, never by one degree 
to Changeable, nor down by one degree to Rain; ſo that the whole Progreſs 4 ef the 


of the Mercury is but Y, of an inch. | | | — 

7. March 3. 168 in the Evening, we had very much Thunder, and that cioyne, n. 
and the next Day the Mercury in the Barometer was much lower than ever 253 ?-293- 
I obſerved it, viz. but £- above 28 inches. — hs 

8. 1 have found by a whole Mopth's Obſervations, Mr. Flamfleed was London 
pleaſed to ſend me, the Mercury ftill roſe and fell both at London and ad Town- 
here exactly at the ſame time; I always found it rather more than g. of an = 4. angry 
Vol, II. C inch 20s, p. 56, 
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inch lower here than there, by reaſon that we are rated though in a ſeem· 
ing Valley, in reſpect of the Neighbouring Grounds, yet we are conſide- 
rably higher than the other low Lands near the Sea, where the Standard dif- 
fers little from that at London. In confirmation of what I have ſaid, I ſup- 
poſe you may not be diſpleaſed with two remarkable Obſervations, made both 

by Mr. HFlamſteed and me at the ſame time, viz. Nov. 18, 1674, when find- 
ing the Mercury to deſcend both very faſt and very low, we watched it very 


nicely, and both of us' obſerved, that at 2 in the Afternoon it was rather 
falling, and rather riſing at 43 at which times the height was only here 27, 


63 inches, and at London , higher. i 
ende V. Provide a ſtrong Glaſs Tube. Let the Head of it be pinched at about 


Lare, an inch from the Top, ſo as to make a Narrow Neck, whole Orifice ſnall 


Beam, a. be 28 big almoſt as a Straw. This (which is Mr. Quare's way) will much 


236. p. 3. bridle the blow of the Mercury againſt the Top, as it danceth up and down, 


which endangers breaking off the Top of the Tube. The Bottom of the 
Tube I would have ground aſlant near half an inch, that the bottom of the 
Tube touching the bottom of the Ciſtern, the Orifice thereof may lie about 
the middle of the Mercury in the Ciſtern; which will prevent the Air get- 


ting into the Tube, by reaſon the Mercury is always about the Mouth of the 


Tube. The Ciſtern muſt be made wide, either of Glaſs, or cloſe grained 
Wood; round the Brim of which, on the out- ſide, muſt be a Notch to 


tye on the Leather that is to cover it. When the Tube is filled, cleared of 


Air, and plunged into the Ciſtern near full of Mercury, encloſe the Mercury 


with gentle Leather tied very faſt round the Tube near the bottom, which 
being ſpread over the Ciſtern, tye it round that alſo: The Tube and Ciſtern, 
thus conjoined with Leather, muſt be lodged in a Caſe, made very fit to 
receive both, where they muſt lie very faſt. Through the Caſe let 3 or 4. 


Holes be bored, to let the Air in freely to the Leather that covers the Ci- 


ſtern, which lying cloſe againſt the Holes, will. firmly enough keep the 


5 


Mercury from running out at them. 


r. emlare VI. 1. To make the more minute Variations in the Air's Preſſure ſenſible, 


l ds. Dr. Hook invented the Wheel Barometer. But this did not anſwer fully the 


meer; by deſigned exactneſs, both for that the Mercury being apt to ſtick againſt. the 
Dr. Hook, ſides of the Glaſs, would riſe and fall per ſaltum all at once, and becauſe. it is 


n. 18 5. 


p. 242 very difficult to adjuſt the apparatus of this Inſtrument, as alſo that it is ex- 
| ceeding apt to be out of order, for which. reaſons it is at preſent almoſt. 


wholly laid aſide. | 
Upon this in. June 1668, (as appears on the Journal of the Royal Society) 


he bethought himſelf of another Device to do the ſame thing, which was to 


encreaſe the diviſions, by putting coloured Spirit of Wine, or ſome other Li- 
quors not capable of freezing, on the Mercury, which Liquor was made to 
riſe as the Mercury fell, and fall as it roſe, in a narrow Cane, ſo as to make 
the utmoſt Limits about two foot aſunder. But yet he was not ſatisfied, till 
he had found out the means of enereaſing the Diviſions of the Barometer ad 
libitum, which he produced before the Royal Society at their Meeting on 
Feb. 3, 1687, f. vet. The Comrivance whereof is this; 8 

| X 


(mn) 


The Cylinder 4, may be of what Diameter you pleaſe, the bigger the +4, :, 
vetter, bur it need not be above 2 inches long, the Cane AD, muſt be fo 
long that the upper part of the Cylinder B may be 29 inches x ſuch a part 
of the height of the other Cane BC, as the weight or ſpecifick Gravity of 
the Liquor that is to fill that Cane is to the ſpecifick Gravity of Mercury, 
below the Line 4B, in the Cylinder A. The third Cylinder C, may be as 
2X high as you pleaſe above the Cylinder B, bur is moſt conveniently made, ſo 
as the ſquare of the Diameter of the Cane BC, be to the ſquare of the Dia- 
meter of the Cylinders B or C, (which muſt be exactly equal) as the riſe of 
the Mercury in the Cylinder B, is to the whole length of the Cane BC: For 
in this caſe there will be nothing ſuperfluous, but the diviſions enlarged to 
the utmoſt advantage. 
As to the method of filling this Baroſcope, tho' the Inventor hath not as 
yet declared his own contrivance for the doing it, yet it will not be unne- 
ceſſary to ſhew here how it may be done. One way (and the beſt that oc- 
curs at preſent) is to leave a ſmall hole at the top of the Cylinder A and a- 
nother near the top of the Cylinder B, this latter being well ſtopt, pour in 
as much Mercury at the other hole in 4, as ſhall fill both Canes as high as 
the level of the ſaid hole; which done, ſtop either by hermetically fealing it, 
or elſe by a drop of Seal-wax (the Glaſs being firſt — rough to make it 
ſtick) in the hole 4; then opening the hole in B, draw off as much of the 
X Mercury of the Cane BC till it will run no — Which done, firm- 
ly the hole in B (which may be done as you pleaſe, there being no Preſſure 
F againſt you) and you will have the Cylinder A, evacuated of Air, for your 
2X purpoſe; and the height of the Mercury will be as is uſual in the ordinary 
plain and Wheel Barometers. Then pour into the Cane BC as much Spirit 
of Wine tinged with Cochinele, and Oil of Furpentine, equal parts of each, 
as ſhall ſtand above the ſurface of rhe Mercury ſo many feet as you make the 
enlarged ſcale of your Barometer, or as is between the middle of the Cylin+ 
ders B and C, and you will find the Mercury fink in the Cane BC, and riſe 
in the other Cane 4D, in ſuch proportion, that each 13 foot of Oil and Spi- 
rit, will raiſe the Mercury 10 inches: This done, you muſt pour on, by the 
Cane BC, fo much Mereury as may fill up the Cylinders A and B, to ſuch 
heights, conſidering the preſent weight of the Atmoſphere, that the ſurface 
of the Mercury in both, may at the utmoſt Limits, (which have not in Eng- 
land been found to exceed 30, 6 and 28, 6 inches) always fall within the bo- 
dies of the Cylinders, and never enter into the Canes. | 
here note, Thar theſe Liquors are choſen upon two accounts; Firſt, they 
Mare exceeding near of a weight, and Spirit of Wine highly rectified is ſome- 
vwbat lighter than Oil of Turpentine, bur by a very ſmall addition of Phlegm 
or Water, the Spirit will preponderate and be undermoſt; ſo that you may 
JF make them as near of a weight as you pleaſe, and conſequently a Cylinder of 
rde Oil inſenſibly differing from an equal Cylinder of Spirit of Wine. Se- 
condly, they are Liquors that will not mix; ſo that the Oil of Turpentine p 
ſwimming on the Top, will be divided by a Line only from the tinged Spi- 
rr n e ure ” 
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The Effect of this Baroſcope will be, that when the Atmoſphere is heavy, 
and the Mercury raiſed high in the Cylinder A, and retired out of B, the 
Spirit of Wine will deſcend into the Cylinder B, and the Oil of: Turpentine 
will fill the Cane, ſo as to make the partition of the two Liquors near the 
Cylinder B. Bur on the contrary, when the Air is light, the Mercury will 
ſink in A, and riſe in B, ſo as to drive the Spirit of Wine into the Cane, 
and the Oil of Turpentine into the Cylinder C, ſo that the Section of the 
two Liquors will be near C, and the Variation of the height of the Mer- 
cury will be enlarged into almoſt the length of the Cane, without that the 
Counter-preſſure trom the Liquors will be in the leaſt altered, the height and 
weight of the incumbent Cylinders being always the ſame. 
That little alteration that may happen by the dilatation and contraction of 
the Spirit of Wine by heat and cold, which ought to be accounted for, may 
be belt diſcovered by a Thermometer hanging by it, (containing the. ſame 


quantity of the Spirit of Wine, and whoſe Cane is, as near as may be, of 
the ſame Diameter with the Cane BC, in the Barometer) whole Deſcent and 
Aſcent. muſt be added and ſubſtracted to reduce it to a rigorous exactneſs; 
but it is. ſtill worth while to enquire. if the Mercury it (elf do not ſhrink * 


and ſwell with cold and heat, ſo as not to need. this correction. 


„ 2. J. The bead of the Tube, with its narrow Neck, to bridle the How 


r“ aof the Mercury, as formerly directed for a portable Barometer. 
2 B. The bottom ground aflant. 
C. The Crook. 
DD. The Weather Plates: 


By bending the Tube more or leſs at C, an inch of perpendicular height 


may be made 2 or 3 inches. | | 
By Mr. Der- 3, AA. A Ruler with teeth on one edge of it, made to ſlide up and down. 


namn-237-. þ, A little Finger, fixt to the Ruler, which muſt be raiſed or depreſſed: 


Fir 3. till it point exaQly to the height of the Mercury. 


CCCC. The Index Wheel 7 juſt as many Teeth as there are 4 
o that throfting up and down this 


Teeth in an inch of the ſliding Ruler; 
toothed Ruler, you may at every inch turn round the Index once. 


DDDD. A Circle, divided into 100 parts, anſwering to..100 parts of an 2 


inch on the ſliding Ruler. 
ee The Index, which. being faſtned to the Arber of the Index Wheel, is 


driven round with it, and ſhews on the Circle, the parts of an inch which 4 


the Mercury riſeth or falleth in the Tube. 


Fig. 3. 


240. p. 176. 


u. . and at E a Ring to ſupport the Tube of the Microſcope F. From the other 
fide the Socket comes a ſhort Arm &, having a Screw- hole to receive the long 


Screw 11, whoſe length may be about 6 or 7 inches: Its lower end, by a ſmall 1 
hole in its Center, reſts on the end of a (mall Screw, that comes through the Þ 


Screw-hole, in the Arm j which is fixed on the backſide of the Column; the 
upper end of the Screw. is filed leſs than.the Body of. the Screw, and goes 


through the Center of the round Plate without ſhaking z and to prevent its 
i 


4. A Along ſquare Table. Towards one end is erected a. ſquare Column, | 3 
2 BB. Upon which there ſlides a ſquare Socket C. From one fide whereof pro- 
oY, 156. Ceeds à crooked Arm, DE. At O there is a Screw- hole to receive the Screw, 


better. be obtained on a higher Place. 
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doing ſo, either upwards or downwards, there is added a ſpringing Plate »,. 
which keeps-the Shoulder of the Serew cloſe to the underſide of the Plate K; 
over this Plate there goes an Index o, and over that an Handle L, upon the 
end of the Screw which comes thro? the Center of the Plate, which I ſhould 
before have told you, is riveted to the top of the Column BB. The Teeth 
of the Screw muſt be of that Size, as to have juſt ro in an inch. The foreſide 
of the Column muſt be divided into Inches and Tenths, beginning about 
the Height of the Socket H, where the lower end of the Serew reſts, and 
ſo continue to the Top of the Column. The Limb of the round Plate muſt 
be divided into an 100 Parts. In the Focus of the Eye-glaſs of the Micro- 
ſcope is fixed an Hair, or very fine filver Wire, in an Horizontal Poſition. 
; When you uſe this Inſtrument, take hold of the Handle, and looking 
through the Microſcope, turn the Screw till you have brought the Hair to 
touch, as it were, the Surface of the Mercury ; then obſerve what Divi- 
ſions are cut on the Column, 1 upper or under edge of the Socket, 
which are tenths of an Inch. See likewiſe to what Parts the Index points 
on the Limb of the round Plate, which are Hundreds of a Tenth or Thous 
ſand Parts of an Inch; when you perceive the Mercury varied, raiſe or de- 
eſs the Microſcope, till the Hair be brought to its Surface, as before; then 
by ſubſtracting the leſſer from the greater of the two obſerved Numbers, you 
will have the Variation in inches and thouſand parts. 

This Inſtrument becomes a Micrometer on the ſame Principles, though 1 L 
was obliged to alter its Structure from that uſed with the Teleſcope, which 3 | 
__ 7 invented by Mr. Gaſcoigu, improved by Mr, Townley, and deſcribed 

r. Hook. 4 ”l 
The Thermometer is alſo capable of the like Improvement. 


VII. 1. Au 26, 1697, between one and two in the Afternoon, on thi top 7% 4 
of Snowdon Hill I thrice repeated the Torricellian Experiment, and as often 23 


found the Height of the Mercury 26, 1 Inches. And being come down to Sonden 
Llanberris, at the Foot of the Hill, about 6 that Evening, Tas oftem found NAA 
29, 4 inches. The next Day about & in the Evening I found the Mercury 225 · F. 5. 
by a tr iple Experiment, to ſtand at 29, 9 inches, very near the Surface of the 
Sea; when at the fame time, at Llanerch in Denbyſhire (about 25 Miles Eaſt 
from Snowdon, and 6 from the Sea, ſeveral Foot above the Surface of it) _ 
Mr. Davis's ſtanding Barometer it was above 29, 7 And the Air continued - 
both before and aſter in the ſame State. Hence I conclude, that the Diffes - 
rence of the Air's:Preſſure on the Sea, and on the Top of Snowdon, is rather 
more than 3 Inches 8 Tenths. - I could have wiſhed for one of My, Huxt's - 

rtable Barometers; which will certainly be accurate enough for taking the 

els for bringing of Water from diſtant Places, and certainly much leſs  _ 

ſubject to Error; there being a Tenth of an Iuch for each 30 Yards, which 
may be divided into many Parts evidently. Svowdox was meaſured by Mr. Cafe 
well, with Adam's Inſtruments, to be 1240 Yards high; which abating the 
Height of the Mercury 3 Inches 8 Tenths, may ſerve for a Standard, till a a 


Vid. vol. L. 


* wid i 4 in 


120 
2. This 


(14) 
cunſidered; 2. This Obſervation had been more uſeful, had it been repeated at ſeveral 
by Dr, wal- other perpendicular Heights in the Aſcent. For from ſuch comparative Ob- 
"x6 ogg ſervations, we may make a Judgment of the Height of the Atmoſphere. 
Arthe ef VIII. In Sept. 1696, I obſerved the Variation of the Mercury on the Mo- 
the Monu- nument, and found by one of Mr. __— beſt portable Barometers, that it 
ment 3 7 deſcended of an Inch at the Height of 80 Feet, and -+; at 160 Feet. 
ham, =. But ſince that, finding my Obſervations a little different from Mr. Halley's 
236. Pa. on Snowdon Hill, I tryed it again more nicely, in Nov. 1697, after this 
| Manner. I provided a pretty large glaſs Tube well cleaned : This I lodged in 
wire, and fill'd it with well ſtrain'd Mercury; which being clear'd of all Air, 
T then plung'd the bottom of the Tube into a broad Ciſtern of Mercury, and 
then fixed both the Tube and Ciſtern —— in a wire Caſe or Frame. 
On the top I leſt an Eye in the Wire, to ſuſpend the whole Barometer on a 
String, that it might hang pendulouſly, which is abſolutely neceſſary, becauſe 
if the Ciſtern be deeper on one ſide than another, or if the Tube hang more 
towards one ſide than the other, it will cauſe a great and erroneous Variation 
in the Mercury above, according as the Tube ttands perpendicularly, or not. 
My Inſtrument being thus (I think) very nicely prepared, I marked ex- 
actly the height of the Quick · ſilver, upon 2 narrow Labels of Paper, paſted 
on each ſide the Tube, both at the Bottom, and in my Aſcent up the Mo- 
nument. The Differences of the Mercury's Height I meaſured with a De- 
cimal Inch Scale of thin Braſs. The Quantity of my Aſcent I meaſured with 
2 Gunter's Chain, becauſe a String would ſtretch. By the niceft Obſeryation 
could make, I found that at the Height of 82 Feet, the Mercury fell 2. of 
an Inch, and about 164 Feet 2. | c | 
By tarrying above ſome what long, I perceived the Preſſure of the Atmo- 
ſphere was ſomewhat altered, ſo that the Mercury in my Deſcent was about 
'0,01 of an Inch differeat from my Obſervations in aſcending. Upon which, 
I repeated my Experiment, by aſcendivg and deſcending —— At both 
which Times, my Obſervations 2 exactly with the firſt Tryal. From 
hence I conclude, that at every 82 Feet Height, or thereabouts, the Mer- 
cury will deſcend: of an Inch. But Fam inclined to think, that the Mer- 
m. 237, cury riſeth or falleth ſometimes more, ſometimes leſs at one and the ſame 
p. 46. eight. As for Inſtance, if the Mercury ſinketh o, 1 of an Inch, at the 
Height, of 82 Feet, when the Mercury ſtandeth at 30 Inches in the Barome- 
ter, I guery, whether it will ink fo much when the Barometer is at 29 inches. 
The height:of IX. It has been fhewn by undoubted Experiments, that the ſpecifick Gra- 
8 of the Air, near the Karth's Surface, to that of Water, was once as 1 
any Elevation IQ | again a8 L to 892, and a 3d Time, in a very large Veſſel holding ten 
23 0 as, 1 to 8603 all which, conſidering the Di y of the Expe- 
the Earth; TREAT, agree well enough, the Mercury. ſtandjng- at all thoſe Times about 
1, wa a8 bes 4 but by Reaſon twas Summer Weather, and conſeque 
es = Air rarißeq when alk theſe were tryed, we may without ſenfible Er- 
ror ſay. in, round Numbers, that the Barometer ſtanding at 30 inches, and 
in a mean ſtate of Heat — Cold, the ſpecifick Gzavity of the Air to Wa- 
ter, is as 1 to 800. By the like Tryals the Weight of the * to 
| r | ater, 


(15) 


Water, is as 13 te n or very near it, ſo that the Weight of Mercury to 
Air is at * N. wh Aker. a Cylinder of Air of 10800 inches, or goo Feet, 
is equal to an Inch of Mercury, and were the Air of an equal Denſity like 
Water, the whole Atmoſphere would be no more than 5,1 Miles high, and 
in the Aſcent of every 900 Feet the Barometer would fink an Inch. But 


| 3 | the Expanſion of the Air — in the ſame Proportion as the incumbent 


Weight of the Atmoſphere decreaſes, that is, as the Mercury in the Baro- 
meter ſinks, the upper Parts of the Air are much more rari fied than the low- 
er, and each Space anſwering to an Inch of Quick- ſilver, grows greater 
aud greater, ſo that the Atmoſphere muſt be extended to a much greater: 
Height. a x | 
heſe Expanſions of the Air being reciprocally as the Heights of the Mer-- 
oury, it is evident, that by the Help of the Curve of the Hyperbola and its 
Aſymptotes, the faid Expanſions may be expounded to any given Height of 
Mercury; for by the 6fth Prop. Lib. 2. Conic. Mydorgii, the Rectangles FA. 55 
ABCE, AKGE, ALDE, &c. are always equal, and conſequently the 
Sides CB, KG, LD, Cc. are reciprocally as the Sides AB, AK, AL, 
Ce. If then the Lines 4B, AA, AL, be ſuppoſed equal to the Heights of 
the Mercury, or the Preffures of the Atmoſphere, the Ling CB, KG, LD, 
XZ anſwering thereto, will be as the Expanſion of the Air under thoſe Preſſures, . 
or the Bulks that the ſame Quantity of Air will occupy ;. which Expanſions - 
being taken infinitely many, and infinitely little, (according to the Method” 
of /ndivi/ibles) their Sum will give the Spaces of Air between the ſeveral: 
Heights of the Barometer; that is to ſay, the Sum of all the Lines between 
CB and KG, or the Area CB, X G. will be proportioned to the Diſtance © 
or Space intercepted between the Levels of two Places in the Air, where 
the Mercury would ſtand at the Heights repreſented by the Lines LB, AK; 
ſo then the Spaces of the Air anſwering. to equal Parts of Mercury in the 
Barometer, are as the Areas GB KG, A LD, DLMF, St. Theſe A- 
reas again are, by the Demonſtration of Gregory of St. Vincent, proportio- 
nate to the Logarythms of che Numbers expreſſing che Rationes' of AK to 
AB, of AL to AK, of AM to AL, Cc. So then by the common 
Table of Logarythms, the Height of any Place in the Atmoſphere, having 
any aſſigned Height of the Mercury, may moſt calily be found: For the 
Line CB in the Hhyperbola, whereof the Areas deſigu the Tabular Loga- 
rythms, being 0144765 z twill be as 0,014476F5,-to the Difference of 
the Logarythms of 30, and any other leſſer Number, ſo 900 Feet, or the 
Space anſwering to an Inch of Mercury, if the Air were equally preſt with 
39 Inches of Mercury, and every where alike to the Height of the Baro- 
meter in the Air, where it wil ſtand at that leſſer Number of Inches: And 
by the Converſe of this Proportion may the Height of the Mercury be 
found, having the Altitude of the Place giyen. From theſe Rules I derived 
the following Tables. 


— 


| ; 
| Given Heights of Altituges. Given Alti- | Heights of the 
the Mercury. I i Mercury. 
Inches Miles Feet Feet Inches | 
30 — — 40 30, o. — 
1 — 917 I 000 —|28, 91. — 
28 — — 1862 2000 — 27, 86. 
27 ö — 2844 3000 — 26, 8. 
a — 3863 4000 ——— 25, 87. 
S — 4922 7000 — — 24, 93. —ä 
20 — 0947 Miles 1 | 24, 67..— 
1 . 2 1.2 .— 
420 — — . — 28866 31s, 68. ——. 
—— 45376 41 13, 72. —— 
| 1 ————|—— 918317 7 IE 
1 Of = 110747 10 189 4. — 
0527 — — 129262 1111, 60. 
0,1 — 129 0r 154000] 20 ID 
O,01 et or 216169 270, 72 — 
0,00.I 573 or 278338 | 30 —— |] ©, o8. — 
| 40 o 012.— 
I 
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: Fig. 6. 


Upon theſe Suppoſitions it appears, that at the Height of 41 Miles, the 


Air is ſo rarified as to take up 3000 Times the Space it occupies here, and 
at 73 Miles high it would be expanded above 30000 Times; bur 'tis pro- 


bable, that the utmoſt Power of its Spring cannot exert it ſelf to ſo great an 
Extenſion, and that no Part of the Amoſphere reaches above 45 Miles from 


the Surface of the Earth. | | 


This ſeems confirmed from the Obſervations of the Crepuſculum, which is 


obſerved commonly to begin and end when the Sun is about 18 Deg. below 


the Horizon; for ſuppoſing the Air to reflect light from its moſt rarified Parts, 
and that as long as the Sun illuminates any of its Atoms, they are viſible to 
an Eye not intercepred by the Curvity of the Earth, it will follow that 
the Proportion of the Height of the whole Air, to the Semidiameter 


of the Earth, is much about as 1 to 90, or as the Exceſs of the Se- | 


cant of about $5 Deg. to Radius. For if E be the Eye of the Ob- 
ſerver, S a Place where the Sun ſets at the End of Twilight in E, 


and the Arch ECS, or TC A, be found 18 Deg. the Exceſs of the 


Secant of half thereof E CH, would be the Height of the Air, viz. 


H. But the Beam of the Sun ASH, and the viſual Ray E A, do each of 3 
ahem ſuffer a Refraction of about 32 or 33 Min. whereby being bent in- 
Wards from H towards &, the Height of the Air need not be fo great as if 
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(7 
at ſtreight; and having from the Angle E C &, taken the double Re- 
7 8 Sn of the — — half of the Remainder will be 8... Deg. cir- 
iter, whoſe Secant being 10111, it follows that as 10000 to 11 f, ſo the Semi- 
diameter of the Earth ſuppoſed 4000 Miles, to 44,4 Miles; which will be the 
Height of the whole Air, if the Places E, S, whole viſible Portions of the At- 
moſphere ER H, and SHK B, juſt touch one the other, be 18 Deg. aſunder. 
At this Height the Air is expanded into above 3000 Times the Space it oc- 
cupies here, and we have ſeen the Experience of condenſing it into the 60 
Part of the ſame Space, ſo that it ſhould ſeem, that the Air is a Subſtance ca- 
pable of being compreſſed into the 180000 part of the Space it would natu- 
rally take up, when free from Preſſure: Now what Texture or Compoſition 
of Parts ſhall be capable of this great Expanſion and Contraction, ſeems a ve- 
ry hard Queſtion ; and which, 1 ſuppoſe, is ſcarce ſufficiently accounted for 
by the comparing it ro Wooll, Cotton, and the like ſpringy Bodies. 7 
Tis true, the Weight of the whole Atmoſphere is various, being counter · 
poiſed ſometimes by 284 Inches of Mercury, and at other Times by no leſs 
than 304, ſo that the under Parts being preſſed by about a 15th Part, leſs 
Weight, the ſpecifick Gravity of the Air upon that ſcore, will ſometimes be 
IM a 1th Part lighter than another; beſides, Heat and Cold does very conſide- 
XX rably dilate and contract the Air, and conſequently alter its Gravity, to which 
add the Mixture of Effluvia or Steams riling from almoſt all Bodies, which 
aſſimulating into the Form of Air, are kept ſuſpended therein, as Salts diſ- 
ſolved in Liquors, or Metals in corroding Menſtrua, which Bodies being all 
of them very much heavier than Air, their Particles by their Admixture muſt 
needs encreaſe the Weight of that Air they lie incorporated withal, after the 
ſame manner as melted Salts do augment the ſpecifick Gravity of Water. 
"Tis alſo true, that the Condenſations are not poſſible beyond certain De- 
grees, for being compreſſed in an 8ooth Part of the Space it takes up here, 
irs Conſiſtence will be equally denſe with that of Water, which yields not to 
any Force whatſoever, as hath been found by ſeveral Experiments tried here, 
and at Florence by the Academia del Cimento, nor can the Rarefaction proceed 
in infinitum; for ſuppoſing the Spring whereby it dilates it ſelf, occaſioned 
by what Texture of Parts you pleaſe, yet muſt there be a determinate Mag- 
nitude of the natural State of each Particle, as we ſec it is in Wooll, and 
the like, whoſe Bodies being compreſlible into a very ſmall Space, have yer 
a determinate Bulk which they cannot exceed, when freed from all manner 
of Preſſure. | | nn 
Theſe Objections diſturb the Geometrical Accuracy of theſe Concluſions 
drawn from the ſpecifick Gravity of the Air, obſerved at any Time; but the 
Method here ſhewn will compute, by a like Calculation, the Heights of the 
Quick-filver, and the Rarefactions of the Air from any aſſigned Height of the 
Barometer at the Earth's Surface, and any ſpecifick Gravity given. As to 
the Condenſation and Rarefaction by Heat and Cold, and the various Mix- 
tures of aqueous and other Vapours, theſe two Objections ſeem generally 
to compenſate each other; for when the Air is rarified by Heat, the Va- 
pours are raiſed moſt copiouſly, ſo that tho* the Air properly ſo call'd, be 
1 and conſequently lighter, * Interſtices thereof being me 


ol. II. ; 


(18) 
ed full of Vapours of much heavier Matters, Bulk for Bulk, the Weight of 
the Compoſitum may continue much the ſame; at leaſt a moſt curious Ex- 
periment made by the ingenious Mr. Jobn Caſwel of Oxford, upon the Top 
of Snowdon Hill in Caernarvanſhire, ſeems to prove that the firſt Inches of 
Mercury have their Portions of Air near enough to what I now determine; 
for the Height of the Hill being 1240 Yards, or very near it, he found the 
Mercury to have ſubfided to 25,6 Inches, or 4 Inches below the mean Al- 
titude thereof at the Level of the Sea, and the Space anſwering to 4 Inches, 

my Calculation ſhould be 1288 Yards; and it agrees as well with the Ob- 
ervation in the 7 peg to M. Paſcal's Book, del Equilibre des Liquers, 
made on the high Hill in Auvergne, call'd Le Puy de Domme. So that the 
Narefaction and Vapours ſeem not to have alter'd conſiderably the Gravity of 
the under Parts of the Air; and much above the Height where theſe Expe- 
riments were made, do few Vapours aſcend, and the Cold is ſuch, that the 
Snow lies continually, ſo that for the more elevated Parts of the Sphere of 
Air there is much leſs Reafon to doubt. 


The Reaſon of X. I. It is obſerved of the Barometer, that the Quick-filver is not affected 
rhe Aſcent of With the Weather, or very rarely, let that be either cloudy, rainy, windy, 
COLT or ſerene in St. Helena, or the Barbadoes and therefore probably not with- 


3 . 


165. p. 970. 


in the Tropicks, unlefs in a violent Storm or Hurricane. The firſt is affirm- 
ed by Mr. Halley, who kept a Glaſs near two Months in the Iſland of St. He- 
lena, and the other of Barbadoes ſtands upon the Credit of our Regiſters, 
1. In England in a violent Storm, or when the Quick-filver is at the very 
loweſt, ir then viſibly breaks and emits ſmall Particles, as I have more than 
once obſetved; which Diſorder 1 look upon as a kind of Fretting; and con- 
ſequently at all Times of its Deſcent, it is more or leſs upon the Fret. 


; this Diſorder of the Quick-filver, I imagine it hath its Parts contrated 


and cloſer put together; which ſeems probable, for that, for Example, the 


Quick-filver then emits, and ſqueezes out freſh Particles of Air into the 


Tube, which encreaſing the Bulk of the Air, and confequently its Elaſti- 


Places on this Side the Tropicks, Which Contraction plainly appears from 4 
the concave Figure of both Superficies, not only in that of the Quick-filver IJ 
in the Tube, but alld (if well obſeryed 


city, the Quick-filver is neceſſarily depreſs'd thereby, that is, by an external 4 


Force or Power; and alſo the Quick-filyer muſt of it ſelf come cloſer toge- 
ther, in its own internal Parts, that is, deſcends for both Reaſons. 
And that much Air is mixed with it, appears from the application of a 


heated Iron to the Tube, as is practiſed in the purging of it that way; and 3 
alſo for that poliſnh'd Iron will ruſt, though immers'd in it, as ſome Philoſo- 4 


phers have lately obſerved. 


Now when the Quick-filver riſes in the Pipe (which it certainly does both 
in hot and froſty Weather) it may then be ſaid to be in a natural State, free, 
open, and expanded like it ſelf, which it ſeems it ever is within the Tropicks, Þ 
and with us only in very hot and very froſty Weather. But when it de- 


ſcends, it is then contracted, and as it were convulſed and drawn pony, 
as it moſtly is in our Climate of England, and more or leſs, as we gueſs 


or Diſt it felt.” 
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The Difficulty ſeems to lie in the reconciling the fame Eſſect of the 
Ouick-filver's rifing in the Tube, from ſuch ſeemingly different Cauſes, as 
great Hear and imenſe Froft: and thoſe who ſhall willingly aſſent to us in 
one Particular, and grant us Warmth as a probable Cauſe of its Reftirution 
to its Nature, will yet be at a Stand how to imagine, that great Froſt like- 


3 | wiſe ſhould bring the Quick-filver nearer its own Nature too: I anſwer, 


that Salts liquified will coagulate or cryſtallize, that is, will return to their 
own proper Natures, both in Cold and in Heat; and therefore, tho' moſt 
Men Prack the ſetting them in a cool Cellar for that Purpoſe, yet ſome 
(as Zwelfer) adviſe, as the beſt Means to have them ſpeedily and fairly cry - 
ſtallized, to keep them conſtantly i Balneb. Thus alſo the Lympha of the 
Blood does become à Jelhy, if you ſet it in a cool Place, and the is by 
Warmth in like manner inſpiſſated. Again, that it is no new Opinion, that 
Water is naturally Ice, Af no Diſquiet from ſome external Accident hinder. 
Bornichius the learned Dane has ſaid ſomething for it: And altho' ſome may 
think that what he hath ſaid, was a mere Complement to his own frozen 
Climate, yet I dare venture to add, in Confirmation of that Doctrine, that 
Salt is naturally Rock, that is naturally foſſile, not liquid; and yet this is 
molt like Ice of any thing in Nature, not only becauſe of its Tranſparency, but 
alſo for its eaſy Liquefaction, and the ſudden Impreſſions and Changes which 
Air makes upon it, fo that it is ſcarce to be preſerved in its natural State of 
Cryſtallization. Alſo Salts of all forts ſeem naturally to propagate themſelves 
in a hard State, and to vegetate in a dry Form. The hike is to be obſerved 
in Quick:- ſilver, of its being a hard Rock, and alſo from its Willingneſs to 
in its Amalgamizing with 


embrace upon all Occaſions a more fixt State, as 
almoſt all ſorts of Metals. | 
It will not be amiſs by way of Corrollary, to add a'Note or two about 
healthful and ſickly Seafons, more particularly as they may refer to this Phe- 
nomenon of great Cold and Froſt. If therefore Quick-HGlver' and Liquids are 
neareſt their own Natures, and have leſs Violence dont to them, in ver 
cold and very hot Seaſons, the Humours of our Bodies, as Liquids, in 
Probability muſt be in ſome meaſure accordingly affected. And that there- 
fore Cold is healthful, I argue from the vaſt Number of old Men and Wo- 
men, to be found upon the Mountains of Exgland, comparatively to what are 
found elſewhere. amp 96 712 | 
Again, the Blood it ſelf, or the vital Liquor of Animals equivalent to it, 
is in moſt kinds of Animals in nature ſenſibly cold; for that the Species of 
Quadrupeds and Fowls are not to be compared for Number to Fiſhes and 
Inſccts; There being, in all Probability, by What I have obſerved, above a 
hundred Species of theſe latter Creatures, whoſe vital Juice is cold, to one 
of the former: But becauſe we moſt converſe with thoſe whoſe vital Juice is 
hot, we are apt to think the ſame of all. 
Again, I bave obſerved, which I offer as an of the hittle injuty 
intenſe Cold does to the Nature of Animals: 1 Gy, 1 have Teen both Hexa- 
pode Worms (which 1 compare to the tender Embryos of fanguineous Ani- 
mals, becauſe fuch are in a middle State) and Flies of divers Sorts hard 
frozen in the Winter, and * them up from the Snow, and if I 
| 2 | caſt 


( 20) 
caſt them againſt the Glaſs, they would endanger the breaking of it, and 
make it ring like ſo much hard Ice; yet when I put the Inſects under the 
Glaſs, and ſet them before the Fire, they would after a ſhort Time nimbly 
creep about, and be gone, if the Glaſs which I whelmed upon them, had npt 
ſecured then. of, 3 | 8 wee 
2. It hath indeed been noted by a very wiſe Philoſopher, in Contradiction 
to our Engliſh Proverb, which ſays, that 4 green Chriſtmas makes a fat Church- 
yard; that the laſt Plague broke out here at London, after a long and ſevere 
Winter 1667. But I reply, That that was accidentally only, for that Diſ- 
eaſe is never bred amongſt us, but comes to us by Trade and Iufection. Tis 
roperly a Diſcaſe of Aña, where it is Epidemical. And therefore, by the 
ovidence of God, we are very ſecure from any ſuch Calamities as the naru- 
ral Effect of our Climate. But we are not to judge or prognoſticate of the 
Salubrity or Sicklineſs of a Year, from foreign Diſeaſes, but the raging of 
ſuch as are natural to the Men of our Climate. | 
Balm 2. To account for the different Heights of the Mercury at ſeveral times, 
183, f. 110. twill not be unneceſſary to enumerate ſome of the principal. Obſervations 
made upon the Barometer. 
be firſt is, That in calm Weather, when the Air is inclined to Rain, the 
Mercury is commonly low. | | 
2. That in ſerene good ſettled Weather, the Mercury is generally high. 
3. That upon very great Winds, tho' they be not accompanied with Rain, 
the Mercury ſinks loweſt of all, with relation to the Point of the Compaſs 
the Wind blows upon. | | 
4. That Cæteris Paribus, the greateſt Heights of the Mercury are found 
upon Eaſterly, and North-eaſterly Winds. | 
5. That in calm froſty Weather the Mercury generally ſtands high. 
6. That after very great Storms of Wind, when the Quick- ſilver has been 
low, it generally riſes again very faſt, | 
F. That the more northerly Places have greater Alterations of the Baro- 
ſcope than the more ſoutherly. | 
That within the Tropicks, and near them, thoſe Accounts we have had 
from others, and my own Obſervations at St. Helena, make very little or no 
Variation of the Height of the Mercury in all Weathers, | 
Hence I conceive, that the principal Cauſe of the Riſe and Fall of the 
Mercury, is from the variable Winds, which are found in the Temperate Zones, 
and whoſe great Unconſtancy here in England, is moſt notorious. 
A ſecond Cauſe is the uncertain Exhalation and Precipitation of the Va- 
pours. lodging in the Air, whereby it comes to be at one Time much more 
crouded than at another, and conſequently heavier ; but this latter in a great 
meaſure depends upon the former. Now from theſe Principles, I ſhall en- 
deavour to explicate the ſeveral Phenomena of the Barometer, taking them in 
the ſame Order I laid them down. Thus, | -Y 
1. The Mercury's Deng low, inclines it to Rain, becauſe the Air being 
light, the Vapours are no longer ſupported thereby, being become ſpecifically i 
heavier than the Medium wherein they floated, ſo that they deſcend towards 
the Earth, and in their Fall, meeting with other aqueous Particles, they in- 
ys )) Corporate 
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ate together and form little drops of Rain; but the Mercury's being 
NC than another is the effect of two contrary Winds blowi 
from the Place where the Barometer ſtands; whereby the Air of that Place 
is carried both ways from it, and conſequently the incumbent Cylinder of 


3 Air is diminiſhed, and accordingly the Mercury finks ; as for inſtance, if in 


the German Ocean it ſhould blow a gale of weſterly Wind, and at the ſame 
time an caſterly Wind in the /ri/þ. Sea; or if in France it ſhould blow a nor- 
therly Wind, and in Scotland a ſoutherly; it muſt be granted me that that 
part of the Atmoſphere impendent over England, would thereby be exhauſt- 
ed and attenuated, and the Mercury would ſubſide, and the Vapours which 
before floated in thoſe parts of the Air of equal Gravity with themſelves, 
would ſink to the Earth. _ 

2. The greater 2 of the Barometer is occaſioned by two contrary 
Winds blowing towards the place of Obſervation, whereby the Air of other 
Places is brought thither and accumulated; ſo that the incumbent Cylinder 
of Air being encreaſed both in height and weight, the Mercury preſſed 
thereby muſt needs riſe and ſtand high, as long as the Winds continue ſo to 
blow, and then the Air being ſpecifically heavier, the Vapours are better k 
ſuſpended, ſo that they have no inclination to precipitate and fall down in 
drops, which is the reaſon of the Serene good Weather, which attends the 
greater Heights of the Mercury. | 

3- The Mercury ſinks the loweſt of all by the very rapid Motion of the 
Air in ſtorms of Wind. For the Tract or Region of the Earth's Surface, 
wherein theſe Winds rage, not extending all round the Globe, that ſtagnant - 
Air which is left behind, as likewiſe that on the ſides, cannot come in fo 
faſt as to ſupply the Evacuation made by ſo ſwift a Current, ſo that the Air 
muſt neceſſarily be attenuated when and where the ſaid Winds continue to 
blow, and that more or leſs according to their violence; add to which that 
the Horizontal motion of the Air being ſo quick as it is may in all probability - 
take off ſome part of the perpendicular Preſſure thereof; and the great agita- 
tion of its Particles is the reaſon why the Vapours are diſſipated, and do not 
condenſe into drops ſo as to form Rain, otherwiſe the natural conſequence 
of the Air's RarefaQtion. | | 
4. The Mercury ſtands the higheſt upon an Eaſterly or North-eaſtetly - 
Wind, becauſe in the great Atlantick Ocean, on this fide the 35th Deg. of 
North Latitude, the Weſterly and South-weſterly Winds blow almoſt al- 
ways Trade, ſo that whenever here the Wind comes up at Eaſt and North- 
eaſt *ris ſure to be check'd by a contrary pale, as ſoon as it reaches the Ocean; 
wherefore, according to what is made out in our ſecond Remark, the Air 
muſt needs be heaped over this Iſland, and conſequently the Mercury muſt 
ſtand high as often as theſe Winds blow. This holds true in this Country, 
bur is not a general Rule for others where the Winds are under different 
circumſtances; and I have ſometimes ſeen the Mercury here as low as 29 
inches upon an Eaſterly Wind, but then it blew exceeding hard, and ſo comes 
to be accounted for by what was obſerv'd upon the third Remark. 

J. In Calm Froſty Weather the Mercury generally ſtands high, becauſe 
(as I conceive) it ſeldom freezes but when the Winds come out of the 


Northern 


Northern and North eaſtern Qu 
at no t diſtance off; for the Northern parts of Germany, Denmark, Swe- 
orway, and all that Tract from whence North- eaſtern Winds come, 
are ſubject to almoſt continual Froſt all the Winter; and thereby the lower 
Air is very much condenſed, and in that ſtare is brought hitherwards by 
thoſe Winds, and being accumulated by the Oppoſition of the welterly 
Wind blowing in the Ocean, the Mercury muſt needs be preſt to a more 


than ordinary Height; and as a concurring Cauſe, the ſhrinki 
er Parts of the Air into lefſer Room by Cold, muſt needs cauſe a deſcent of 
the upper Parts of the Atmoſphere, to reduce the Cavity made by this con- 
traction to an Æquilibrium. 85 

6. After great Storms of Wind, when the Mercury bas been very low, it 
generally riſes again very faſt; I once obſerved it to rife 14 inch in leſs than 6 
Hours after a long continu'd Storm of South-weſt Wind. The reaſon is, 
much rarified, by the great Evacuations which 


becauſe the Air being : 
e thereof, the Neighbouring Air runs in the more 


fach continued Storms 


- ſwiftly to brin 


great 


uten, or ar leaſt buleß thoſe Winds blow 


ng of the low- 


it to an Zgquilibrium; as we ſee Water runs the faſter for 


e Variations are greater in the more Northerly places, as at S7ock- 


Holm greater than at Paris (compared by M. Paſcal]) becauſe the more 
Northerly parts have uſually greater ſtorms of Wind than the more Sou- 


therly, whereby 


of Fluids. 


by the Mercury ſhould fink lower in that extream ; and then 
the Northerly Winds bringing the condenſed and ponderous Air from the 
Neighbourhood of the Pole, and that 
Wind at no great diſtance, and ſo heap 
cury in ſuch caſe ſtand higher in the other extream. 

8. Laſtly, This Remark, That there is little or no Variation near the E- 
okrial, does above all others confirm the Hypotheſis of the variable Winds 
ing the Cauſe of theſe Variations of the Height of the Mercury, for in 
the Places above named there is always an eaſy gale of Wind blowing nearly Nx 
upon the ſame Point, viz. E. N. E. at Barbadoes, and E. S. E. at St. Helena, 
To that there being no contrary Currents of the Air to exhauſt or accumulate 
it, the Atmoſphere continues much in the ſame State: However upon Hur- 


ain being checked by a Southerly 
muſt of Neceſſity make the Mer- 


(the moſt violent of Storms) the Mercury has been obſerved very 


low, but this is but once in two or three Years, and it ſoon recovers its ſet- 
tled State about 29 Inches. 

The principal Objection againſt this Doctrine is, that I ſuppoſe the Air 
ſome times to move from thoſe Parts where it is already evacuated be- 
low the Zquilibrium, and ſometimes again towards thoſe Parts where it 
is condenſed and crouded above the mean State, which may. be thought 
contradiftory to the Laws of Staticks and the Rules of the Æguilibrium 
ut thoſe that ſhall conſider how when once an Impetus is given 
to a Fluid Body, it is capable of mounting above its Level, and checking o- 
to deſcend by their own Gravity, will 
bſtacle; but will rather conclude, That 
there is between the Riſing and Falling of the Water upon 
ux of the Sea, and this of accumulating and extenuatin 


chers that have a contrary tenden 
no longer regard this as a material 


r analog 
and R 
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AZ ſinks below its Level upon the retreat of the Water both ways, in the Ti 
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ir, i Argument for the Truth of this Hypotbefs, For as the Seas, 
— 2 Cal of Eſſex, riſes and ſwells by the meeting of the two 


contrary Tides of Flood, whereof the one comes from the S. M,. along the 
Chanel of England, and the other from the North; and on the contr 


of Ebb; ſo it is very probable, that the Air may Ebb and Flow, after the 
ſame manner; bur by reaſon of the diverſity of Cauſes, whereby the Air may 
be ſet in moving, the Times of theſe Fluxes and Reflaxes thereof are purely 
caſual, and not reducible to any Rule, as are the Motions of the Sea, depend- 
ing wholly upon the regular Courſe of the Moon. 

XI. 1. The Experiment is briefly this; That a Tube being after the Torri- Tic caſe of 
cellian way filled with Mercury, and before Inverſion perfectly purged of Air, . Aale 
doth when invertcd remain top full, even to the Height of 75 Inches. 19 at an wn 

Mr. Hugens, to render a probable Cauſe of this ſtrange Effect, conceiveth 1 I. la- 
That, beſides the Preflure of the Air which keeps the Mercury ſuſpended at gens, u. 6. 
the Height of about 27 inches, (and of the Truth of which we are convinced? 
by a great Number of other Effects that we ſee) there is yet another Preſſure, 
ſtronger than that, of a more ſubtile matter than Air, which without difficulty 
penetrates Glaſs, Water, Quick- ſilver, and all other Bodies, which we find 
impenetrable to Air. This Preſſure, he ſaith, being added to that of the Air, 
is capable to ſuſtain the 75 Inches of Mercury, and poſſibly more, as long 
as it Works only againſt the lower Surface, or againſt that of the Mercury, 


ia which ſtands the open End of the Tube: Bur as ſoon as it can work allo 


on the other ſide, (which happens when ſtriking or hitting againſt the Tube, 
or intromitting into it a ſmall Bubble of Air, you give way to this matter to 
begin to act) the Preſſure of it becomes equal on both ſides, ſo that there is 
no more but the Preſſure of the Air which ſuſtains the Mercury at the ordi- 
nary Height of 29 Inches. at! | : 

If you ask, why the Quick- ſilver in the Tube of this Experiment does 
not feel the Preſſure of this Matter, even whilſt that Veſſel is yer full; ſince 
M. Hugens ſuppoſerh, that it pierceth without Difficulty the Glaſs as well as 
the Mercury, &c ? And why the Particles of this Matter do not joyn toge- 
ther and begin the Preſſure, in regard that they go and come thorow the 
whole Extent of the Mercury, and that the Glaſs does not hinder their Com- 
munication with thoſe that are without? | | 

To remove this Difficulty, which in M. Hugens's own Opinion is very great, 
he anſwers, That though the parts of the Matter, by bim ſuppoſed, do find 
Paſſage between thoſe that compoſe the Glaſs, Quick · ſilver, c. yet they 
there find not ſufficiently large ones for many to paſs together, nor to move 
there with that force which is requiſite to ſeparate the Parts of the Quick- 
{ilver, that have ſome Connexion together. And this vety ſame Connexion, 
he faith, is the Cauſe that though on the fide of the inner Surface of the 
Glaſs, which touches the ſuſpended Mercury, many of its Parts be preſſed 
by the Particles of this Matter; yet there being alſo a great Number of 
them that feel no Preſſure, by reaſon of the Parts of the Glaſs, behind 
which they are placed, they retain one another, and they remain all ſuſ- 
pended, becauſe there is much leſs Preſſure on the Surface of the Quick- 
aiver that is contiguous to the Glaſs, than upon that below, which is all 


expoſed 
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expoſed to the Action of that Matter which makes this ſecond Preſſure. 
The Ingenious and Candid Author of this Solution acknowledges himſelf, , 
That it doth not ſo fully ſatisfy him, as not to leave ſome Scruple behind; ü 
but then he adds, That that keeps him not from being very well aſſured of ³ü 
that new Preſſure, which he hath ſuppoſed beſides that of the Air, by reaſon i 
as well of the Experiment already alledged, as of two others; which he ſub- 
joyns to this Effect. „ 

Firſt, When two Plates of Metal or Marble, whoſe Surfaces are perfectly 
plain, are put one upon another, they do ſo ſtick together, that the upper- 
moſt being lifted up, the undermoſt follows without quitting it: And the 
Cauſe hereof is julliy aſcribed to the Preſſure of the Air againſt their two 
external Surfaces. He taking then two Plates, each of them but about an 
inch ſquare, being of that Matter of which anciently they made Looking- 
Glaſſes, and cloſing them ſo exactly together that without putting any * 
between the uppermoſt keeps not only up the other, but ſometimes alſo 


with it 3 Pounds of Lead faſten'd to the lowermoſt; and thus they remain 
together as long as you pleaſe. Having thus joyned them, and charged 
them with 3 Pounds Weight, he ſuſpended them in the Recipient of his En- 
gin, and exhauſted it of Air ſo far as that there remained not enough to ſu-„ 
ſtain by its Preſſure as much as an inch height of Water, and yet his Plates 
disjoined not. He adds, that he made the ſame Experiment by putting ñĩ⁵⁶ 
Spirit of Wine between the two Plates; and found that in the Recipient e- 
vacuated of Air they ſuſtained, without being ſevered, the ſame weight they 
did when it was Full of Air. This he thinks ſhews clearly enough, that 
there remains yet in the Recipient-a-Preſſure great enough after that of the "i 
Air is thence taken away; and that there is no more Reaſon to doubt of it, 
than of the Preſſure of the Air it (elf. = 
The Second Experiment is, That whereas the Effect of a Siphon of unequal 
Legs, by which you make the Water of a Veſſel to run over, is no longer ü 
aſcribed to Fuga Vacui, but to the Weight of the Air which preſſing upon ³ẽ 
the Water of the Veſſel makes it riſe in the Siphon, whilſt on the other 
ſide it deſcends by its Weight; Mr. Hugens found a Means to make the Wa- 
ter of the Siphon run after that the Recipient was exhauſted of Air, and he 
ſaw that with Water purged of Air it did the Effect as well as without tbe 
Recipient. The ſhorteſt of the Legs of the Siphon was 8 inches long, and 
its Aperture, of two Lines. And he will not have us doubt whether the 
Recipient was well exhauſted of Air, for he did aſſure himſelf of that, a3 
well by finding that there came out no more Air through the Pump, as by 8 
other more certain Marks. | | | 2 
And this he takes for a farther Confirmation of his Suppoſition of a preſ- 
ſing Matter more ſubtle than the Air. To which he adds, That if you take 
the Pains of ſearching to what Degree the Force of this Preſſure reacheth, 
(which he faith. cannot be better made than by purſuing the Experiment 
with Tubes full of Mercury yet longer than thoſe employed by Mr. Boyle, 
it will pet haps be found, that this force is great enough to cauſe the Union 
of the parts of Glaſs, and of other ſorts of Bodies, which hold too well to- 
gether, as not to be conjoyned but by their Contiguity and Reſt, as M. De: 
Cartes would have it. 3 
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2. L have given an account of this odd Phenomenon in my Treatiſe de Mo- 


tu, Cap. 14. Schol. Prop. 13, where I hinted two Reaſons (tho' not perfectly 27 b. J. 


1 ſatisfied in either:) The one of my own, concerning the Spring of the Air 2 4 to 


Z neceſſary to put heavy Bodies in Motion, not impelled by any other force: 

The other of my L. Brounker, That there might be in the Air yet a greater 
Weight or Preſſure than is neceſſary for the Height of 29 Inches, in Caſe 
there be nothing but the bare Weight of Quick-filver to be ſupported. I 
find M. Hugens to fall in with that of my L. Brounker, ſave that what we 
comprehend under the Name of Air, he calls a more ſubtile Matter: Which 
alters not the Caſe at all, but only the Name. 

4 But ſurely there muſt be ſome what more than this ſubtile Matter, to ſolve 
the Phenomenon, notwithſtanding the two Experiments now alledged b 
= M. Augens in favour of it. For, if this Matter be ſo ſubtile as to preſs 
through the top of the Glaſs upon the Quick- ſilver, (and conſequently 
through the upper upon the neather of the two Marbles,) as is acknowledged 
(and without which it is no more able to precipitate the Quick - ſilver while 
impure, and when it is in part ſubſided, than when it is pure, and the Tube 
top full: ) I do not ſee, why it ſhould not Balance it ſelf (above and below) 
in the ſame manner as Common Air would do, if the Tube were pervious 
to it at both Ends, and the Quick-filver, by the Preponderance of its own 
Weight fall preſently. And the anſwer, That though Glaſs be penetrated 

by it, yet not in ſo copious a manner as where no Glaſs is; doth not to me 
ſſolve the Difficulty : Becauſe the ſame Obſtacle doth juſt in the ſame man- 
ner remain, when the Tube is in part emptied; and when the Quick-filver 
is unpurged; the Pores of the Glaſs not being, by either of thoſe, made 
more open or more pervious. And if we ſuppoſe the ſubtile Matter by Per- 
colation to be ſtrained through with ſome Difficulty, (as Air or Water 


ow mes 7 eg ad oe 
> | 8 W 3 
TY — N 
n 
r F 


— 1 N » ; 
4's of of 1 * . „ . * p " 
n 4 = * * * & A 
a — 
4 nn 3 
” * 7 * 2 
= IRS Y . Wy IS Fe a 
r 9 THe OB : 


vben it does fink, to fink gradually; but not (as we ſee it) ſuddenly to 
ro the height of 29 Inches. | 
The Connexion or Coheſion of the Parts of Quick · ſilver, either each to 
other, or to the ſides of the Glaſs, which M. Hugens ſuppoſeth ro require 
for their Separation a greater Force than is in theſe percolated Particles till 
rhey have Room made for them to combine; ſeems to me the leſs conſide- 
ble, becauſe it is not ſo ncceflary to ſeparate them from each other, fince 
What they may unſeparated ſlide down by the ſides of the Glaſs; ro which it 
well known, and viſible to the Eye, the Quick-filver is not at all apt to 
ick, but doth rather decline that Contact; in like manner as we find Wa- 


ilver to Gold, do very readily apply themſelves. So that there needs no 
ach Force to disjoyn the Quick-filyer from the Glaſs, whatever there may 
for disjoyning its Parts one from another. 1 
lf therefore we ſhould * the Prefſure of the groſſer Air down- 
eds on 4B (the Surface of the t Quick-filver,) and conſequent- 

by means thereof upwards at C, ſufficient only to bear up that in the 
ube to the height of 7; but the ſuperadded Weight or Preſſure of the 
rer Air to hold it up as bigh as D, 3 or more) while it is full 
Vol. II. os and 
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would be through a Cloth,) this might poſſibly cauſe the 8 
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and the Quick-filver well cleanſed, as if ſo long it could not enter at D; but 
in caſe it be not ſo cleanſed, or be already ſunk to H, this purer Air would 
enter at D, and thruſt it down to /, Counterbalancing the Preſſure (at C) 
of the purer but not of the groſſer Air (which I take to be the Sum of the 
Cauſe aflign'd by M. Hugens :) I am yet to ſeek, why it may not as well 
penetrate D ar firſt, ro begin the Deſcent, as afterwards to purſue it; and 
why not as well begin the Deſcent when the Quick-filver is well cleanſed 
of Air, as when it is not ſo; and why allo, if the pure Air do freely enter 
at D, it does not preſently fall; or, if not freely, why, when it does fall, 
it falls ſuddenly and not 1 from D to I; eſpecially ſince ſo ſmall a 
Weight as D H of pure Air (for the groſſer cannot enter,) is very incon- 
ſiderable; if not at all, or not freely, preſſed by that Incumbent on D; 
and the Adheſion not conſiderably leſs, by being ſeparated only at the Top, 
while it yet continues to touch the Sides. | 
I am apt therefore, as heretofore, to aſcribe the Cauſe of this Phenomenon 
to the Spring that is in Air, and the want thereof in Quick-filver ; For, that 
in Air there is a Spring or Elafticity, is now undoubted; but in Water 
cleanſed of Air, though many Experiments have been attempted to that pur- 
poſe, it has not yet been found that there is any: And I am apt to think the 
like of Quick · ſilver; though I do not know that this has been yet ſo rigo- 
rouſly examin'd. Now ſuppoſing, That Matter being at Reſt will fo con- 
tinue till it be put in Motion by ſome Force; this Force may be either that 
of Percuſſion 1 ſome Body 3 in Motion (which is the Caſe when 
the Quick · ſilver falls by ſhaking or ſtriking the Tube, ) or of Pulſion from 
4 Contiguous Body rang to move, as by the Expanſion of ſome adja- 
cent Spring, (which is the Caſe when the Springy Parts of the Air, either 
left in unpurged, or readmitted in the Quick- ſilver, by expanding themſelves 
put the Quick-filver in Motion; ) or ſome Conatus or Endeavour of its own, 
fach as is that of a Spring, from whatever Cauſe it be, which I do not here 
enquire, but has place only in Springy Bodies, and therefore if Water and i 
1 be not ſuch, they will not on this account put themſelves in 
orion. . a = 3 
Gravity or Heavineſs is reputed to be ſuch a Conatus or Pronity to move 
downwards, and fo to put it ſelf in Motion: And the Wonder at preſent is 
why it does not ſo here. But if this which we call Gravity ſhould chance 
to be not a poſitive Quality or Conatus originally of it ſelf, but only the Effect 
of ſome Pulſion or Percuſſion from without, (which poſlibly may be the Caſe, 8 
and principally from the Spring of the Air about us) then while this Pulfion 8 
and Percuſſion is wanting (however obviated) the Bodies accounted heavy, 
will not of themſelves begin to fall: which ſeems to be the preſent Caſe. 3 
And this is the more conſiderable, becauſe” we cannot, at leaſt not yer, 
find, what is the utmoſt Height at which the Quick · ſilver thus accumulated 
will remain ſuſpended ; there having been, for ought I know, no Height yet 
attempted, at which, if cleanſed, it will not ſtand; and that of 75 . 4 
conſidering the 8 of Quick · ſilver, is a very great one, being more 
than Equivalent to 80 Foot of Water. | by 1 
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+ My Lord Brounker doth a little alter the Caſe, from what I take to be the 
Hypotheſis of M. Hugens. For he ſuppoſeth this purer Part of the Air to be 
of like Nature with the groſſer Part, (which 1 think M. Hugens doth not) 
and, though finer than the reſt, ſo as to penetrate Glaſs, which the groſſer 
will not (there being in all ſorts of Grains, ſome greater than others, and 
which will not paſs ſo fine a ſieve) yet of a Springy nature, as the groſſer 
parts are: Which therefore acts, not by its Weight only, but by its Spring; 
and therefore when once entered, though in a ſmall Proportion acts as ef- 
fectually at its firſt Entrance as if the whole incumbent Air had Admiſſion; 
its Spring being of a like Tenſure with that of the outward Air, (as I have 
heretofore ſhewed, Cap. 14. De Motu, Prop. 11, 12, 13.) but M. Hugens's 
more ſubtile Matter than Air, though he muſt allow it Weight, for elſe its 
Entrance would be nothing to the purpoſe, yet whether he allow it a 
Spring, I cannot tell z nor doth he inform us. And when he ſays, this 
more ſubtile Matter than Air doth without Difficulty enetrate Glaſs, Wa- 
ter, Quick-ſilyer, and all other Bodies, which we find impenetrable to Air, 
I know not whether he mean, without any Difficulty, as the Words ſeem 
to import, or, as I conjecture by what follows, without great Difficulty, 
though with ſome. Fe” ; 

But his Lordſbip, if I miſtake not, though he allows his Springy, Subtile 
Matter to penetrate Glaſs, yet not without Difficulty, and till it have ſome 
Room made, as HD, wherein it may recollect it ſelf, cannot exert its Spring; 
and therefore not while top full of cleanſed Quick-filyer, but ſo ſoon as ſome 
Room is made for it: Whereas if the Quick-filver be not purged of Air, 
that little Air remaining doth by its Spring begin the Motion. | 

He thinks it alſo not improbable, and if it fo prove, it will be a good Con- 
firmation of this Hypotbe/is, that a large but low Tube of Glaſs (ſhorter than 
29 Inches) may ſtand rop full of Quick-filver, though with a ſmall Hole in 
the top as at F at leaſt if immerged in Water, in Caſe Air be too ſubtile for 
our Mechanicks. 5 

He might alſo ſuitably enough to his own Hypotheſis, have ſo explained 
himſelf as to allow his more ſubtile Parts of common Air to penetrate Quick- 
ſilver but not Glaſs; and therefore, in Caſe of Room for it at HD, it might 
through the ſtagnant Quick-filver, and that at C, paſs upwards to HD, 
and there exert its Spring. | 

There is yet another way of explicating the ſame Hyporbefis, without al- 
lowing this ſubtile Matter to pierce the Glaſs; which. is this. Our Com- 
mon Air being an Aggregrte of very. Heterogeneous parts, we may well 
ſuppoſe ſome of them to be Springy, and others not to be ſo. "The Springy 
parts we may conceive to be ſo many conſiſtent Bodies, like ſmall Hairs 
or ſpringy Threads wrapped up in different Forms and. variouſly intangled, 
and ſo as to form many Vacuitics capable of admitting (what the other 
Parts of the Air may be ſuppoſed to be) ſome fluid Matter, which may 
inſinuate into thoſe Vacuities (as Water in a Bundle of Ruthes,) without 
diſturbing the Texture of thoſe ſpringy Parts; and which may preſs as a 
Weight, but not as a Spring, (of which Diſtinction ſee Cap. 14. De Mots, 
Sebol. Prop. 11. & Schol.. Prop. 13. p. 729, 730, 732, 733. Now if inthe 
Zerricellian Tube there be a aa, ſuch ſpringy Matter, the Spring 

2 hereof 


(28 ) 

hereof will be of equal ſtrength with that of external Air, (and therefore 
able to counterbalance it, though its Weight be much leſs,) becauſe admit- 
ted with ſuch a Tenſure, (ibid. Prop. 12, 1 3) Bur if only an unſpringy Fluid 
(which preſſeth but as a Weight not as a Spring) and this defended by the 
Glaſs Tube from any other Prefſure, ſave that of its own Weight; it will 
fill be too weak to force its own way, till its ſingle ky be equivalent 
to that which it is to encounter; which is, not only the ſpringy Part of the 
Air, but alſo that fluid unſpringy Part; which though (becauſe fluid) it 
would give way to a ſpringy Body preſſing through it; yet not to this fluid, 
like it ſelf, and deſtitute of ſuch a Spring; and is therefore able to keep it 
up to a much greater Height than it could do if uncleanſed of ſpringy Air: 
So long, at leaſt, as till ſome ſpringy Body be admitted, or ſome Concuſſion 
equivalent to it, put it in Motion; but being one in Motion, it will ſo con- 
tinue (as a Bullet impelled by Gun · powder, or an Arrow out of a Bow,) till 

ſtopped by ſome poſitive Force equivalent. | 
vid. Inf. s I do not deny, but that this Explication may be ſubject to ſome Difficul- 
ties and Exceptions; but I think, fewer than that of allowing the Glaſs pe- 
netrable by this ſubtile Matter. But the beſt way to ſettle this Buſineſs, is 

by ſuitable Experiments. | 

of Francs, XII. I cauſed to be blown at the Flame of a Lamp ſome Glaſs-bubbles, as 
M. Boyle,. large, thin, and light, as I could then procure, and chuſing amongſt them 
14. P. 237- one, that ſeemed the leaſt unfit for my turn (being of the Bigneſs of a ſome- 
what large Orange, and weighing about 1 Dr. and 10 gr.) I counterpoiſed it 
in a Pair of Scales, that would looſe their Aquilibrium with about the zoth 
part of a Grain, and were ſuſpended at a Frame. I placed both the Balance 
and the Frame by a good Baroſcope, from whence I might learn the preſent 
Weight of the Atmoſphere. Then leaving theſe Inſtruments together, tho' 
the Scales being no nicer than I have expreſſed, were not able to ſhew me 
all the Variations of the Air's Weight that appeared in the Mercurial Baro- 
ſcope, yet they did what I expected, by ſhewing me Variations no greater 

than altered the Height of the Quick-filver half a quarter of an Inch, and 
perhaps much ſmaller than thoſe. 1 had the pleaſure to ſee the Bubble fome- ix 
times in an Ægquilibrium with the Counterpoiſe; ſometimes when the Al- 
moſphere was high preponderate ſo manifeftly, that the Scales being gent- i 
ly ſtirr'd, the Cock would play altogether on that fide, at which the Bubble 
was hung; and at other times (when the Air was heavier) that, which, was 
at the firſt but the Counterpoiſe, would preponderate, and upon the Mo- 4 
tion of the Balance make the Cock vibrate altogether on irs fide. And 
this would continue ſometimes many Days together, if the Air ſo long re- 
tained the ſame meaſure of Gravity; and (then upon other changes) the 
Bubble would regain an Aquilibrium, or a Preponderance; fo that 1 had 
oftentimes the Satisfaction by looking firft upon the ftatical Baroſcope (ass 
for DiſtinCtion's ſake it may be called) to foretel, whether in the Mercurial 
Baroſcope the Liquor were High or Low. | | 3 
If the ground, on which I went in framing this Baroſcope, be demanded, i 
the Anſwer in ſhort may be; 1. That tho' the Glaſs Bubble, and the Braſs A 
Counterpoiſe at the time of their firit being weighed be in the Air, hh 1 
Fo G4 | | they 
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are weig h'd, exactly of the ſame Weight; yet they are nothing near 

clams Bulk, the Bubble by reaſon of its capacious Cavity (which contains 
nothing but Air, or ſomething that weighs leſs than Air) being perhaps a hun- 
dred or two hundred times bigger than the Metalline Counterpoiſe. 2. That 
according to the Hydroſtatical Laws, if two Bodies of equal Gravity but 
Z unequal Bulk come to be weighed in another Medium they will be no longer 
X cquiponderant; but if the new Medium be heavier, the gum Bodv, as 
being lighter in Specie, will loſe more of its Weight than the lefſer and more 
— but if the new Medium be lighter than the firſt, then the bigger 
Body will out - weigh the leſſer; And this Diſparity ariſing from the Change 
of Mediums, will be ſo much the greater, by how much the greater In- 
equality of Bulk there is between the Bodies formerly equiponderant. 3. That, 
laying theſe two together, I conſider d that t would be all one, as to the 
Eel to be produced, whether the Bodies were weighed in Mediums of dif- 
fering Gravity, or in the ſame Medium, in Caſe its ſpecifick Gravity were 
conſiderably alter'd: And conſequently, that fince it appeared by the Baro- 
ſcope, that the Weight of the Air was ſometimes lighter, the Alterations of 
it in point of Gravity, from the Weight it was of at firſt counterpoiſing 
of the Bubble of ir, would unequally affect fo 1 and hollow a Body as 
"XX the Bubble, and ſo ſmall and denſe an one as a Metalline Weight: abd when 
the Air by an Encreaſe of Gravity thould become a heavier Medium than 
before, it would buoy up the Glaſs more than the Counterpoiſe ; and if 
ir grew lighter than it was at firſt, would ſuffer the former to prepon- 
derate. FE? 3 | $770: SRIDULS 
| One Morning early being told of a Miſt, I ſent to fee whether it made the 
Air ſo heavy as to buoy up the Bubble; but I did not learn, that that Miſt 
had any ſenſible Operation on it. = | 

Though a ſingle Bubble of competent Bigneſs be much preferable, by rea- 
ſon that a far leſs Quantity and Weight of Glaſs is requiſite to compriſe an 
equal Capacity, when the Glaſs is blown into a ſingle Bubble, than when it is 
divided into two; yet I found that the employing of two inftead of one, did 
not ſo ill anſwer my Expectations, but that they may for a need ſerve the 
Turn inſtead of the other, than which wo are more eaſy to be procured: 
and if the Balance be ſtrong enough to bear ſo much Glaſs, without being in- 
jured, by employing two, or a greater Number of large Bubbles, the Direct 
may be more conſpicuous, than if only a ſingle Bubble (though a very good 
one) were employed. | 

This Inſtrument may be much improv'd by divers Accommodations. As, 

1. There may be fitted to the A/ (or Cheek of the Balance) an Arch of 
a Circle divided into 1 5 or 20 Deg. (more or leſs, according to the Goodneſs 
of the Balance) that the Cock, reſting over againſt theſe Diviſions, may rea- 
dily, and without Calculation ſhew the Quantity of the Angle, by which 


when the Scales propend either way, the Cock declines from the P 
cular, and the Beam from its Horizontal Paralleliſm. ada as 


2. Thoſe that will be ſo curious, may inſtead of the ordinary Counter-- 


14 — Braſs) employ one of Gold, or at leaſt of Lead, whereof the latter 
n ing of equal Weight with Braſs is much leſs in Bulk, and the former a- 


mounts not to half its Bigneſs. | 3. Thoſe. 


( 30 ) | 
z. Thoſe Parts of the Balance, that may be made of Copper or Braſs, with- 
out any Prejudice to the Exactneſs, will by being made of one of thoſe Me- 
tals be leſs ſubject than Steel, (which yer if well hardened and poliſhed may 
laſt good a great while) to ruſt with long ſtanding. ; 

EF 6 instead of the Scales, the Bubble may be hung at one End oſ the Beam, 
and only a Counterpoiſe to it at the other, that the Beam may not be bur- 
thened with unneceſſary Weight. 11 | | | 
F. The whole Inſtrument, if placed in a ſmall Frame like a ſquare Lan- 
thorn with Glaſs Windows, and a Hole at the Top for the Commerce of the 
internal and external Air, will be more free from Duſt, and irregular Agita- 
tions; to the latter of which it will otherwiſe be ſometimes incident. 

6, This Inſtrument being accommodared with a light W heel, and an In- 
dex (ſuch as have been applied by the excellent Dr. Chr. Wren to open 
Weather- Glaſſes, and by the ingenious Mr. Hook to Baroſcopes) may be 
made to ſhew much more minute Variations than otherwiſe. - i 

And the Length of the Beam and Exquiſiteneſs of the Balance, may 
eaflly, without any of the foregoing Helps (and much more with them) 
make the Inſtrument far exacter than any of thoſe I was reduced to employ. 
And to theſe Accommodations divers others may be ſuggeſted by a farther 
Conſideration of the Nature of the Thing, and a longer Praftice. 

Tho! in ſome reſpects this ſtatical * be inferior to the Mercurial; 
yet in others it has its own Advantages and Conveniences above it. 

And 1. It confirms ad Oculum our former Doctrine, that the Falling and 
Riſing of the Mercury depends upon the varying Weight of the Atmoſphere; 
ſince in this Baroſcope it cannot be pretended, that a Fuga Vacui, or a 
Funiculus is the Cauſe of the Changes we obſerve. 2. It thews that not 
only the Air has Weight, but a more conſiderable one, than ſome learned 
Men, who will allow me to have proved it has ſome Weight, will admit; 
ſince even the Variation of Weight in ſo ſmall a Quantity of Air, as is but 
equal in Bulk to an Orange, is manifeſtly diſcoverable upon ſuch Balances 
as are none of the niceſt. 3. This ſtatical Baroſcope will oftentimes be 
more parable than the other; for many will find it more eaſy to procure 
a Pair of good Gold Scales and a Bubble or two, than a long Cane ſeal'd, 
a Quantity of Quick - ſilver, and all the other Requiſites of the Mercurial 
Baroſcope, eſſ Ly we comprize the Trouble and Skill that is requiſite 
to free the deſerted Part of the Tube from Air. 4. And whereas the Dif- 
ficulty of removing the Mercurial Inſtrument has kept Men from ſo much 
as attempting to do it even to neighbouring Places; the eſſential Parts of 
the Scale Baroſcope (for the Frame is none of them) may very eaſily in a 
little Room be carried whither one will, without the Hazard of being 
ſpoiled or injured. . There is not in ſtatical Baroſcopes, as in the other, 
a Danger of Uncertainty, as to the Goodneſs of the Inſtruments, by Rea- 
ſon, that in theſe the Air is in ſome more, and in ſome leſs perfectly ex- 
cluded; whereas in thoſe, that Conſideration has no Place. ( And by the 
way, I have ſometimes upon this account been able to diſcover by our new 
Baroſcope, that an eſteemed Mercurial one, to which 1 compared it, was 
not well freed from Air.) 6. It being very poſſible to diſcover Hydroſtati- 
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1 ( 3x ) 
9 cally, both the Bigneſs of the Bubble, and the Contents of the Cavity, and 
"IF the Weight and Dimenſions of the Glaſſy Subſtance, which together with 
the included Air make up the Bubble) much may be diſcover'd by this In- 
ſtrument, as to the Weight of the Air abſolute or reſpective. For when 
the Quick- ſilver in the Mercurial Baroſcope is either very high or very 
low, or at a middle Station between its greateſt and leaſt Height, vringing 
the Scale Barometer to an exact AÆAquilibrium, (with very minute Diviſions 
of a Grain) you may by watchfully obſerving when the Mercury is riſen 
or fallen juſt an Inch, or a fourth, or half an Inch, c. and putting in the 
nie minute Diviſions of a Grain to the lighter Scale, till you have again 
brought the Balance to an exquiſite Ægęuilibrium; you may, I ſay, deter- 
mine what known Weight in the ſtatical Baroſcope anſwers ſuch determi- 
nate Altitudes of the aſcending and deſcending Quick- ſilver in the Mercu- 
rial. And if the Balance be accommodated with a divided Arch, or a Wheel 
and Index, theſe Obſervations will aſſiſt you for the future to determine 
readily, by ſeeing the Inclination of the Cock, or the Degree marked by 
the Index, what Pollency the Bubble hath, by the Change of the Atmo- 
ſphere's Weight, acquired or loſt. 7. By this ſtatical Inſtrument, we may 
be aſſiſted to compare the Mercurial Baroſcopes of ſeveral Places (tho* ne- 
ver ſo diſtant, ) and to make ſome Eſtimates of the Gravities of the Air there- 
in. As if, for Inſtance, I have found by Obſervation that the Bubble I em- 
ploy weigh'd juſt a Drachm, when the Mercurial Cylinder was at the Height 
of 29 Inches, (which in ſome Places I have found a moderate Altitude) and 
that the Addition of the 16th Part of a gr. is requiſite to keep the Bubble 
in an Zquilibrium, when the Mercury is riſen an 8th, or any determinate 
Part of an Inch above the former Station: When I come to another Place, 
where there is a Mercurial Barometer, as well freed from Air as mine, for 
that muſt be ſuppoſed, if taking out my Scale Inſtrument, it appears to 
weigh preciſely a Drachm, and the Mercury in the Baroſcope ſtand at- 
juſt 294 Inches, we may conclude the Gravity of the Atmoſphere not to be 
ſenſibly unequal in both theſe two Places, tho' very diſlant. And though 
there be no Baroſcope there, yet if there be an Addition of Weight, as for 
Inſtance, the 16th Part of a Grain, requiſite to be added to the Bubble, to- 
bring the Scales to an Æguilihrium, it will appear that the Air at this ſecond 
Place is at that Time ſo much heavier than the Air of the former Place was- 
when the Mercury ſtood at 29% Inches. I. | 
But in making ſuch Compariſons, we mult not forget-to conſider the Si- 
tuation of the ſeveral Places, if we mean to make Eftimates not only of the 
Weight of the Atmoſphere, , but. of the Weight and. Denſity of the Air. 
For though the Scales will ſhew, as has been faid, whether there be a Dif- 
ference. of Weight in the Atmoſphere at the two Places yet if one of them 
be in a Vale or Bottom, and the other on the Top, or ſome elevated Part of 
a Hill, it is not tobe expected, that the Armolphere in this latter Place, 
ſhould gravitate as much as the Atmoſphere in the former, on which a longer 
Pillar of Air does lean or weigh. . 9 5 Mid „e 22 NV | . 
And the mention I have made of the differing Situation of Places, puts 
me in mind of ſomething that may prove another Uſe of our ſtatical Ba- 


rolcope. 
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roſcope; namely, that by exact iſing the Bubble at the Foot of à high 
Steeple or Hill, and —.— 1 Mow clofe Frame to the Top, one may, 5 
the Weight requiſite to be added to the Counterpoiſe there to bring the 
Beam to its Horizontal Poſition, obſerve the Difference of the Weight of the 
Air at the Bottom, and at the Top; and in Caſe the Hill be high enough, at 
ſome intermediate Stations: And perhaps when duly improv'd, it may aſſiſt 
Men to eſtimate the abſolute. or comparative Height of Mountains, and other 
elevated Places of the Earth. 
The Uſe of XIII. By accurate Baroſcopes we may regain that Knowledge which till 
arometers ; l g * g , 
by. .... n, reſides in Brutes, and we forfeited by not continuing in open Air, as they 
122. P.593. do ſor the moſt part, and by Intemperance corrupting the Craſis of our Senſes, 
Thermeme- XIV, 1. Dec. 26, 1669, in the Morning, the Weather was colder than e- 
ſervationn ver I found it, ſince I could take it by the Meaſure of a Thermometer; that 
mace wb is ſince theſe 5 or 6 Years. It was very cold, and — quick ſome Days 
]. Beal, n. before and after: And yet in this Time the Mercury hath ſometimes fallen 
55- P-1114- more than an Inch, without any other Change of Weather than ſome Gufts 
of Winds, ſome Sprinklings of Snow at ſeveral times, in all fcarce enough 
to cover the Ground; and ſome Abatements of Cold more eſpecially when 
the Sun was up. To note this Degree of Cold more particularly, I muſt 
acquaint you, that in my ſtanch Thermometer, on the faid 26 of December 
the Liquor was at 3 Inches: whereas in ordinary brisk Frofts, it is at 7 
Inches. Vet here muſt obſerve, that ſometimes the Froſt diſſolves, when 
it is at the 7th Figure, and ſometimes I find it at the 8ch Figure, in a 
ſmart Froſt, Tis warm May Weather when 'tis at the 1oth Figure, and 
tis not much above the 12th Figure in the hotteſt Weather of June, Joly, 


and Auguſt. 
I think it remarkable, that the 7th Inch, and ſometimes the 8th in my 
Thermometer: ſhould abide freezing, and the Froft increafe till the Liquor 
deſcend 4+ Inches; and yet that it ſhould not afcend from the 8th Inch 

more, than 4 Inches in our hotteſt Summer, being hung in the ſame Place 

within 19 Inches of the Glaſs Window, facing the Northweſt, and in a little 
Writing Room in the 2d Row of Buildings. But now I am ſtrongly perſua- 

ded, that the Degrees of Heat and Cold are not exactly indicated by the in- 

cloſed Spirit of Wine: For when the Snow melred, and the Froſt was firſt 
diſſolved without Sun-ſhine, the Liquor was not above the Height of 5 In- 

ches; poſhbly ir ee ſome part of the Cold a while after the ambient Air 

more tepid. e | ER, | 

2 Dr. J. 2. My 3 was firſt made in Dec. 1664. the whole Height of the 
TEE ſmall Cylindrick Glaſs,” whoſe Cavity was about of an Inch Diameter, was 
about 28 Inches; beſides a ſmall Spherical Bowl at the Top, of about + of 
an Inch Diameter, and a Bowl at the Bottom, which contained the Liquor, 
(being Spirit of Wine tinged with Cochineal) of about 2 Inches Diameter: 

the Space above the Liquor being ar the firſt Compoſure of it, void of Air, 

2. 10. p. leg. ſaye what it had out of the Liquor, which being warm at the firſt putting 
in, filled the whole Cavity, while the Glaſs was Hermetically feal'd. I pla- 

ced it ſo, as never to be cxpoſed. to the Sun, but in a Noom that has a Win- 

*. . 167. do only to the North; and therefore it gives 9 only of the Tem- 


. 


n 


ture of the 150 in general, not of the immediate Heat of the San-ſhine. 
t is ſo nice, as that my being or not being in my Study, I find to vary its 

XX Height ſometimes almoſt + of. an Inch. . | 

XZ The loweſt Mark to which the Liquor did ſubſide in Jan. and Feb. 1664, n. $5. 
XZ was at 124 Inches: at 144 it was Froſt certain; and ſometimes at 15, and at-“ 

FF 5+ (yer this I often obſerved, that the Air by the Thermoſcope has appeared a. 10 p.169. 
XX conſiderably colder, and the Liquor lower, or ſometimes when there is no 

& Froſt, than at ſome other times when the Froſt: hath been conſiderably 

bard: ) The greateſt Height in the Summer following was at 25, 26, 26+. 

In Dec. Jan. and Feb. 1665, we had at 14 Froſt certain; ſometimes at 15 u. 22. 
or higher; and the loweſt, to which it did that Winter deſcend, was 124. hers ion 
The height in the following Summer 1666, was uſually about 19, 20, 213 
the higheſt of all at 25. _— | 
la Dec. and Jan. 1666, it was Froſt certain at about 13+, (an Inch lower 
than the Years before, the Liquor, it ſhould ſeem, becoming leſs ſpirituous) 
ſometimes at 14 or 142, it was hard froſty Weather at 12, 11, and once at 
10, the Weather being very cold. The uſual Height in the Summer fol- 
lowing, 1667, was about 19, 20, 21, and the higheſt at 247. 22 

The Winter following, 1667, it was ſcarce certain Froſt at 13; but yet 
ſometimes at 14, or a little higher: the loweſt, to which it did deſcend that 
Winter, (being very mild after Chriſimas) was at 12. And the following 
Summer, 1668, uſually about 18, 19, 20; the higheſt of all (che Heat of that 
Summer being but very moderate,) at 2. N F 
= The next Winter it was Froſt certain, about 124; but ſometimes at 13, 
or higher: the loweſt of all at 103. And in the Summer following, 1669, 

the higheſt of all (being but a cool Summer) not much above 20. 

At Chriſtmas, 1669, though I found it to be Froſt certain about 124, and 
ſomething higher than 133; yet bath it come ſometimes lower than 8; and 
oarticularly ec. 26, in the Morning to 74, and did not all that Day come 
ſo high as 8 Inches. Which being ſo much lower than ever it had been in 
. . the precedent Vears of my Obſervation, though it may in part be at- 
tributed to the diſpiriting of the Liquor, yet principally to the Extremity of 
the Cold. Jan. 1. when the Froſt ſeem'd to relent, it was ſomewhat higher 
than 9; and Jan. 7, about 133. | 

3. The . Height, the Spirit did riſe to in the Thermometer, was 4 Therme- 
two Diviſions below extream hot, when we were near the Eguinoctial. ue 

XV. Since the ſame Degree of Heat does not proportionally expand all 2 26. ja. 
Fluids; ſome ſwelling with a gentle Warmth, and others not till they be Panning 
conſiderably hot; ſome boiling with a moderate Heat, and others not at all; 2 999. 
ſome capable of great Expanſion, others increaſing very little; it may well re 0 
de concluded, that no one of them does increaſe and W in the ſame T or 
Proportion with the Heat, and conſequently, that the Thermometers gradu- 2 fl, J. 
ared by equal Parts of the Expanſion of any Fluid, are not ſufficient Stan- fo of the 
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dards of Heat or Cold. 


. This will be more evident from the Experiments which 1 made in the Zan. Hl. 
3 Ti — 15 and Mar. about 4 Years 1 the Weather being reaſonably 97; © '97- 
0 - : =q . p : "of } < . 1971 5 4 ” | ] d 


(34) 
cold and not freezing) with Water, ay and Spirit of Wine, wherein 
the following Particulars were very remarkable. bf | 
1. I took a large Bolt-head, holding about 34 lib. of Water, with a narrow 
Neck to make the Augment thereof more ſenſible; and having filled it 
with Water, and ſome few Inches up the Neck, I noted exactly to what 
Mark the Water came; then I immerſed it into a Skillet of warm Water, 


and let it ſtand ſo long, till I concluded the warm Water had communica. > 


ted its Temper to the Water included in the Bolt-head, and I found that 
tho' the Water were warm, much beyond the Degree of the Summer's Heat, 
and notwithſtanding it was Winter, yet that gentle Heat had ſcarce any Et- 
fect in dilating the Water, ſo that it ſcarce appeared to have aſcended in the 
Neck of the Bolt-head. Then I took the Skillet, and ſet it over the Fire, 
when it was obſervable, that the Water as it grew hot did ſlowly aſcend in 
the Neck, eſpecially at firſt; but after it began to boil in the Skiller, the 
Expanſion thereof became more viſible, and it aſcended apace, till fuch Time 
as it ſtopped again, the utmoſt Effort of boyling Water being able to raiſe it 
no higher. Then having made a Mark at the utmoſt Height whereto it had 


ariſen, I took it out, and had the Satisfaction to obſerve, that tho' it was 3H 
not raiſed ſo high without a very ſtrong boyling, yet it ſubſided very ſlowly, 4 


as retaining ſome time the Space it had acquired from the Heat, even after 
the Heat was paſs'd, and the Glaſs was ſo cool as to be rouched without 
burning the Fingers. However the next Morning I found it reduced to the 


firſt Mark, where it ſtood when at firſt put in, having loft LIE _— 
ength of 


by Evaporation during the Experiment, which I attribute to the 


the Neck wherein the Vapours were , condenſed into Drops before they 4 


reached the Top. Then I examined how much Water would raiſe that in 


the Neck to the Mark whereto it had been encreaſed by boyling, and found ' 
it was a 26th Part of the Bulk of the firſt Water, which upon repeated Ex- 
periments I found to be true; but it was obvious that Water increaſing ſo 
very little with all the Degrees of Heat the Air receives from the Sun, was 


a very improper Fluid to mike a Thermometer withal; and belides any 1 


freezing Liquor is uſeleſs for this Purpoſe in theſe Northern Climates. 


2. I took a ſmaller Bolt-head with a proportional Cane or Neck, and 
filled it after the ſame manner with Mercury, and having boiled it as above, 
IT obferved that 1 e of Mercury had increaſed the pace of 810 Grains, 
| its Bulk when cold, But it was very remarkable, that 
whereas a gentle Heat had ſcarce any Effect on Water, here on the contrary, # 

the Mercury did ſenſibly afcend at firſt, and had almoſt attained its greateſt 
Expanſion before the Water boiled in the Skiller. And after it boiled, tho' 


or a 74th Part o 


I let it ſtand very long over the Fire, I could not diſcern that the moſt vehe - 


ment boyling had any Effect on it, above what appeared when ir firſt began 4 
do doil. e Mercury being raken out, as it cooled ſubſided, and in a few 


Hours returned to the Mark whereat it ſtood before it was put into the Wa- 

ter. This Fluid being ſo ſenſible of a gentle Warmrh, and withal not ſub- 

je ro evaporate without a good Degree of Fire, might moſt properly be 

- / care to the Conſtruction of Thermometers, were its Expanſion more con- 
e. | ; N 


However 
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1 (35) 
3 er ſmall as it is, it is ſufficient to diſtuth the preciſe Nicety of the 
7 13 Barometers, {hewing the Counterpoiſe of the Preſſure of the At- 
1 moſphere by a C linder of Mercury; for if T be more expanded, and 
WH be li ry in warm Weather than in cold, it will neceſſarily fol- 
low, that the ſame Weight of Atmoſphere will require a taller Cylinder in 
Summer, and a ſhorter in Winter to counterpoiſe it. And if the Extremity 
of Weather do but occaſion a. 1th Part of Difference, as tis probable it 
doth, the Effect thereof on a Barometer will be a tenth. of an Inch above 
the Mean, or a Fifth in all. © . | 
3. I fill'd the ſmaller Bolt-head with Spirit of Wine, and having ſet it in 
the Skillet. of Water over the Fire, I found that it aſcended gradually as the 
Heat increaſed, but flower at firſt, and faſter after it was well warm, At 
length being arrived at a certain Degree of Heat, it would fall a boyling with 
X grcat Violence, emitting Bubbles, which coming into the Neck of the Bolt- 
head, would lift all the incumbent Spirits till they had made their way 
XX through. And theſe ſucceeding one another very faſt, would often raiſe the 
W Spirit to the Top of the Neck, and ſpill it; ſo that I found I could no 
further with this Liquor, than to that Degree of Heat which occaſioned 
& this boyling, and which wanted very much of that of boyling Water, being 
X almoſt tolerable to the Touch. It was however very remarkable, how ex- 
a ctly this degree of Heat was determined by the Expanſion of the Spirit, for 
in the Inſtant it reached a certain Mark on the Neck, it began to emit its 
Bubbles: and having been taken out a little to cool and ſubſide it would cer- 
tainly and conſtantly fall a bubbling again, when upon a 2d Immerſion, it was 
arrived at the foreſaid Mark. During this Experiment, it appear d both by 
the Dew on the Neck, and by the Scent in the Room, that tho' the Neck 
vere about 3o Inches long, yet the Spirit did evaporate very faſt for the 
ſmallneſs of the Surface of the Liquor: And I have often noted the like E- 
vaportions condenſed in Dew, within the Head of the ordinary ſeal'd Ther- 
mometers, in very hot Weather. | > 
| This degree of Heat which made Spirit of Wine begin to boil, being de- 
termined ſo nicely as I have ſaid, made me conclude, that this might very 
properly be taken for the Limit of the Scale of Heat in a Thermometer; 
and the Effect thereof in the Expanſion of any other Fluid being accurately 
noted, might be eaſily transferr'd to any ſort of Thermometer whatſoever. 
Only it muſt be obſerved, that the Spirit of Wine uſed to this purpoſe be 
highly Rectify'd or Dephlegmed, for otherwiſe the differing Goodnels of the 
Spirit will occaſion it to boil: ſooner or later, and thereby pervert the de- 
ſigned Exactneſs. And by the way, give me Leave to hint, that the ſooner 
or later boiling of Spirit or ſpirituous Liquors may poſſibly be as good a Teſt 
5 * Strength and Perfection as their ipecifick Gravity, or any other yet 
u e 4 . *— 4 * > 4 ; % 8H 


The Spirit of Wine I made uſe of was poſlibly-none of the beſt, but I ob- 
ſerved that at the point of boiling it had increaſed a 12th part in bulk, which 


great Dilatation makes it a Liquor ſufficiently adapted to our purpoſe, were 


It. not for the Evaporation thereot, and for che Difference! in Goodneſs of i the 
Spirit, and for that in length of Time it becomes as it were Effete, and loſes 
gradually a Part of its expanſive Power. F 2 4. This 


n 
4. This expanſive Power is in no Fluid comparably ſo conſpicuous as in that 
rare elaſtick Fluid the Air; for by ſeveral Experiments that I have made, I 
find that the Heat of Summer does expand the ordinary Air about a 3oth 
g of Cola, part; and that late honourable Patron of experimental Philoſophy, Mr. Boyle, 
Tir. 18.8.3, alledges his own Tryals, proving that the Force of the ſtrongeſt Cold in 
P-475 England does not contract the Air above r part. So that the ſame Air 
which in extreme Cold occupies 12 parts of ſpace, in yay hot Summer Wea- 
ther, will require 13 ſuch ſpaces; which is as great an Expanſion as that of 
Spirit of Wine when it begins to boil : For which Reaſon, and for its being 
ſo very ſenſible of Warmth and Cold, aad continuing to exert the ſame ela- 
ſtick power after never ſo long being included, in my Opinion it is much the 

moſt proper Fluid for the purpoſe of Thermometers. | 

Now the Thermometers hitherto in uſe are of two forts : the one ſhewing 
the different temper of Heat and Cold by the Expanſion of the Spirit of 
Wine, the other by the Air: But I cannot learn that either of them of ei- 
ther ſort, were ever made or adjuſted, ſo as it might be concluded, what the 
Degrees or Diviſions of the ſaid Inſtruments did mean; neither were they 
ever otherwiſe graduated, but by Standards kept by each particular Work- 
man, without any Agreement or Reference to one another: So that what- 
ſoever Obſervations any curious Perſon may make by his Thermometer, to 
ſignify the Degree of Heat in the Air, or,other Things, (which is of con- 
ſtant Uſe in Philoſophical Matters) cannot be underſtood, unleſs by thoſe 
who have by them Thermometers of the ſame Make and Adjuſtment. Much 
leſs has the way been ſhewn how to make this Inſtrument without a Stan- 
dard, or to make two of them agree artificially, without comparing them 
together. phy en | | * 
I ſhall only add, that whereas the uſual Thermometers with Spirit of 
Wine, do ſome of them begin their Degrees from a Point, which is that 
whereat the Spirit ſtands when it is fo cold as to freeze Oil of Anniſeeds; 
and others from the Point of beginning to freeze Water: I conceive theſe 
Points are not ſo juſtly determinable, but with a conſiderable Latitude: And 
that the juſt beginning of the Scales of Heat and Cold ſhould not be from 
ſuch. a Point as freezes any thing, but rather from Temperature, ſuch as is 
in Places deep under Ground, where the Heat of the Summer, or Cold in 
Winter, have (by the certain Experiment of the curious M. Mariotte in the 
— * under the Obſervatory at Paris) been found to have no manner of 
Hyereſeopes; XVI. 1. The Hygroſcope I make uſe of, I thus contrived. I took two pie- 
775. v g. ces of Deal-board, (Poplar would have been better) each about two foot long 
Fig. 8. and a foot or more in breadth; AB. Theſe 1 got well plained and ſhotren, that 
their edges might meet even together. Of theſe two, fer edge by edge, I faſt- 

ned each end between two Ledges of Oak CC, of 2 Inches broad, and lon 
enough to reach ath wart both boards, (but one ledge, if it be thick 2 
might be made to ſerve each End, by making hollow turrows or gutters in it 


to receive the ends of the boards) and fo I fixed both boards in, as Pannels aro 


ſt in Wainſcot. This done, ſuppoſing + of an luch to be the utmoſt diſtance 


that. 
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that theſe two boards would ſhrink aſunder in drieſt Weather, (for it mat- 
rer'd not much, though it ſhould be ſomewhat more or leſs) I took a thin 
piece of Braſs D, of two or three Inches long and + Inch broad, and upon 
one edge, towards the end, I meaſured + of an Inch: (which was the ut- 
& moſt diſtance I ſuppoſed the two boards would gape aſunder;) which ſpace 
& 22, I divided into five equal parts, and with a ſmall File made them into ſo 
many fine teeth, like thoſe of a Watch wheel. This piece of Braſs I placed 
flat, acroſs the juncture of the two boards, nailing its one end by means of 
two ſmall holes 4b, to the board A only, and leaving the other end, which 
is the toothed one, free and reaching ro a competent diſtance over the board 
B, to which it had no coherence. Next I made a pinion, (conſiſting of 
as many teeth as the Braſs had) e, upon the end of a piece of thick Iron 
J Wire: This Axle E, with its pinion e, I ſo faſtned to the other Board B, by 
means of the Brachiolum E, and ſo adapted to the teeth of the Braſs-plate, 

that when the Boards do ſhrink aſunder, the Braſs being drawn a little away, 
XX muſt needs turn this Axle (by means of its toothed pinion) more or leſs; and 
ſo if ever it happens, that the Boards gape bur a quarter of an inch aſunder, 
this Axle will have made one intire Revolution: Wheretore I put a long, 
Index GG, upon the extremity of this Axle, and made a Circle round it with 
the uſual graduations, numbred from what point I pleaſed, and the Motion 
of the Index back or forward, ſnews me the degrees of the Drought or Moi» 
ſture of the Air. Now this Axle may be made to come through a round, 
Plate of Wood or Metal that hides the contrivance, all but the Hand and 
Figure, as in a Clock or Watch. Tis to be noted moreover, that the 
Boards muſt be faſtned to the ledges, only at the outer edges, as at 4444, 
that they may have the more liberty of iwelling and ſhrinking aſunder. Tho? 
the Hygroſcope which I make uſe of be none of the bett Workmanſhip, nor 
exactly made after the Deſcription I have here given you, (the Boards hav- 
ing not liberty of gaping above , of an inch) yet I have oftentimes the 
pleaſure of ſeeing the Index turn 10 or 20 degrees in an Hour or two, and 
when the Air is changed, will return as ſwiftly, by the ſhrinking and ſwel ; 
ling of the Boards. 


two Pannels of ſlit Deal, three foot deep and three foot broad apiece, with! 
a diſtance left in the middle for the ſcope of the Motion C, The Hand 
placed or faſtned by the Axle- tree to the Plate, and alſo with Nail-holes 
which are to faſten it to the middle of the Pannel within half an inch of the 
ſcope for motion: at the lower or ſhorter end. of which Axle-tree there i 
by a'Wire like an &, faſtned a ſmall Silver Chain within a ſtraw's breadth o 
the Axle-treez which Chain is to be carried and placed croſs the diſtance 
between the two Pannels and faſtned to the Pannel oppoſite by a Braſs Nooſe, 
through which it is do ſlip, ſo as that it may be taken up:or let down at 
pleaſure. D, the Roller with a Weight annexed, which by a ſtring is faſtned 
to the loweſt end of the hand C; ſo that as the Relax gives 5 Weight 
will adjuſt the Motion of the Hand to the Index E. E, the Index of "I 


2. AAAA, is a Frame of Wood for- two Pannels of Deal to play looſe in D Mr. Co- 
at a: and bottom, to which at the two ends they are faſtned. BB, The niers,n.12s. 


n 

paſted upon the oppoſite Pannel to the Hand, and ſo as it is in this Figure, 
placed near the Top, for the better advantage of the Hand's Motion; and 
this Index, being but a quarter of a Circle, is divided into Inches more or 
fewer according to the Scope which the Pannels Hand requires for their 
Motion, but when the Relax ſhall require more room for the Hand then the 
Chain is to be taken up one Link more, and ſo you will be ready for more 
play upwards and downwards: Which taking up may yet be again repeated, 
when there is occaſion, or the Time of Year requires it. 

Now if the Chain be placed near the Axle - tree, the Motion will be the 
nicer and larger; if farther off, then it will be leſs: For Example, the Mo- 
tion of 2 more than that of 3, and 3 than that of 4, Cc. as you may per- 
ceive by the Figures 2, 3, 4, 7, 63 which are placed in this Figure by the 
lower end of the Hand near below the Axle-tree thereof. 

From this Contrivance it was, Thar I have for this 4 or 6 Years paſt made 

theſe following Obſervations. 
1. That theſe Pannels of Deal-wood will move by ſhrinking moſt in Sum- 
mer, and ſwelling moſt in Winter Seaſons; but will vary from this, accor- 
ding to the Change to the then more or leſs Heat or Cold, Moiſture or 
Drought, that the temper or ſeaſon of the Year, ſuch as Spring and Fall, do 
produce; it being then more apt to-fwell or ſhrink on the ſudden, but not 
_— then to the higheſt ſhrinking or ſwelling, as in Summer and Winter 
It doth. 5 | 

2. That for the moſt part, eſpecially in the Spring and Summer time this 
Motion happens only in the Day time; for then generally all Night it reſts 
and moves very ſeldom. 


3. That one kind or manner of this Motion happens in dry fair Weather, 
bur ſometimes in the forepart of the Forenoon, and ſometimes not until tbe 


latter part of the Forenoon, and then at that time it relaxes or ſwells the 


Deal for about two or three Hours; more, ſeldom; leſs, often; and then 
all the Afternoon after ſhrinks; nay, ſome times even when a ſmall Rain 


hath newly fallen, or is then falling; and this not ſo often, but more ſeldom i 


in Winter, or cold moiſt Weather. 


4. This Shrinking is gradual very often, or for the moſt part a little after 
a moiſt time (viz) the fitſt Day after Moiſture it ſhrinks a little, the ſecond 
Day more, and ſo yet more according to the then time of Vear, and as it is 
then inelined to Moiſture or Drought, and Alteration of the Wind and the 


then Heat or Cold. 


F. The Winds being in the North, North-eaſt, and Eaſt, Winter and 
Summer, for the moſt part at that time the Deal ſhrinks, in the Night allo 
as well as in the Day; but not fo much; which is a ſigu of drying Weather, 
and ſometimes of Froſt or Cold in Winter; Heat or Scorching in Summer, 
in a clear Day. But on the contrary, the South Winds blowing, or the 
Weſt and South · weſt, the Deal then always relaxes that Day, or at leaſt is at 4 


a in abr this happen in the Day time; for then if in the Night, 
not f ; b much; ; and ſo this -wyll ; do ſome conſiderable time betore 3 1 
4 Hy E 121 Wits # .. 4. 131 ; C 4 : as Th . N 1 4 
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8. By a conſtant Obſervation of this Experiment of the Deal's Motion and 
| L | Reſt, 


(39) 
Reſt, you may be able ro know or guel at the Wind's Situation without a 
Weather-cock, provided you have by you a common and a ſeal'd Thermo- 
meter. | 
1 7. Alſo you may know the time of the Year; for in the Spring it moves 
XX quicker and more than in. Winter; in Summer it is more ſhrunk than in the 
Spring; in Autumn leſs in motion than in the Summer. * 

I ſhall only add, that to find whether the Moiſture was rarified out of the 
ſmall Cylinder-like Ends of the Wood only, or out of the Sides alſo, I took 
two Pieces of a ſeaſon'd Deal; the Ends of the one Piece I cloſed up with 
Diachylon Plaiſler, but the Sides of this Deal J did not fo cloſe up; but lefr 
theſe ſides with the other piece without Diachylon. Both being expoſed to 
the open Air, they were found the next Day both of them alike to have in- 


take in and let out Moiſture. | 

1 In a ſecond Contrivance, 444, is the Frame of Wood, for the Pannels 
of Deal to play looſe in, at the top and bottom. BBBB, the Croſſes of Deal 
or Iron faſtned to the Frame on each ſide; to which is annexed the Cireu- 
lar Index divided into 12; in the Center of which the Axle: tree b, for the 
g Hands, is placed. CC, the two Pannels of flit Deal, ; foot deep, and 3 foot 
broad apiece, faſtned at each end of the Frame, with a diſtance left in the 
middle for the ſcope of the Motion. TO 
The inward Work is thus contrived. 4 4, the two Hands. BB, the 
two Braſs Pullics or Rollers, the one bigger, the other leſs; to the bigger a 
flat Leaden weight is faſtned with a Cat-gut firing ; to the ſmaller is faſined 
a ſmall Silver Chain, which is by the Nooſe or Loop of the Braſs C, to be 
"3X faſtned to the Pannel under the middle of the Croſs, near the Gap or Scope 
7 for the Motion; and in that Nooſe the Chain to have a faftning to be taken 


up or let down at pleaſure. D, the Roller or Pully to be placed on the o- 
tber Pannel oppoſite to thx Nooſe, and near the Gap or Scope, betwixt the 
© two Pannels; Aich Roller the ſmall Chain, upon its return to the 
Axle · tree, is to be placed. E, the Axle-tree, upon which the two Rolters 
or Pullies B, are to be faſtned, and the two Hands A A, for the Index. 
F, the Weight annexed to the biggeſt Roller or Pully B, and the String 
or Cat · gut to be moved, is to have the contrary Poſture for Motion to rhe 
ſmall Roller or Pully upon which the Silver Chain is faſtned: So that as che 
Shrinking of the Pannel moves the Axle- tree one way, the relaxing may 
give to the moving the Hands or Axle- tree the other way by the Power af 
the Weights drawing; which contrary Poſtures will give the niceſt Account 
of this Motion. * | 5 
The Circumference of the ſmalleſt Pully or Roller 5, is to be no bigger 
than juſt ſo much ſcope or diſtance as the two Pannels make by the ex- 
tremity of their utmoſt ſwelling or ſhrinking; and ſo one full Revolution 
of the Hand upon the Index may anſwer the fulleſt ſhrinking and ſwel- 
ling in the Year, and the diſtance between the two Rollers or Pullics fixt 
n the Axle-tree, muſt be the thickneſs of your Pannels; ſo that the 
Weight is to play or move on the one {ide of the Pannel, and the Chain» 


. 


creaſed in proporpon of Weight, which ſeems to prove that the ſides alſo do F 


Fig. 10, 


Fig, 11. 


By Mr. Me- 3. AB, is a Whipcord about four foot long, tied faſt to the end of the 
Uneun, n. Hook A. At the end of this Whipcord there hangs the Weight C, about a 


172. p. 1032. 


Fg. 12, 


the Work of Pinion and Teeth to move the Hands; which was then alſo 


| —_ 
on the other, without diſturbance or rubbing againſt the ſides of the Pannel 
or the Croſs, between which, out of ſight, in the middle they are to be placed. 


This way was ſo contrived 1677, ſome Years after the former; and ſo 
with Chain and Pullies to avoid the ſhaking that would happen by applying 


ropounded to Mr. Tompidn the Watch- maker, but by him rejected, tho 
Tehiak that way may be uſed alſo with a Weight added to regulate the Mo- 


tion. 


The Deal - board ſhould be of the fineſt ſtreighteſt grain'd Dram: deal, laid 


a drying in your Houſe two or three Years. 


Pound or ſomerhing more ; this Weight is ſo fitted at the end as to receive 
and carry the Index D. Under theſe there is placed a graduated Circle on 
the Board E F, fixt by a Bragget againſt the Wall. 

All things being thus adapted, the Moiſture of the Air twiſts the Rope, 
and gives a Motion to the Index over the Diviſions in the graduated Circle; 
and again, as the Air grows more dry, the Cord untwiſts and brings back 
the Index by a contrary Motion. The Reaſon of this is plain; for the little 
Particles of the Moiſture inſinuating and ſoaking into the Cord are like fo 
many Wedges which muſt needs ſhorten the Rope, as a Bladder is ſhortned 
by being blown up and will lift a great Weight, but the eaſieſt way for the 
Rope 4B, to ſhorten and lift up the Weight C, is to do it by way of a 
Screw z for it ſelf is a Screw, the Stands thereof being twiſted (and each par- 
ticular Thread in it) Screw-wilſe, and conſequently muſt give a circular Mo- 
tion to the Index. | | 

To make an Experiment of this; I wetted a Cord and hung it up with the 
Weight at the end of it, and I perceived as it dryed it untwiſted, and that 
too very quick, ſo as to be perceived by the Eye; after the Cord had ſo far 
unt wiſted, as I thought it had come to that degree of Dryneſs, that the pre- 
ſent Conſtitution of the Air would permit, I took a Baſon of warm Water, 
that ſent out a Steam and Fume, and placed it under the Cord; immedi- 
ately the Cord began again to twiſt very quick, and ſo continued till the 
Water ceaſed fuming, or was removed, and then immediately it began to re- 
turn its twiſts. I then tryed to breath upon it gently with my Breath, and 
found according to my Expectation, that 8 or 10 Breathings would twiſt it 
F degree of a Circle. I then permitted it to the Air only, and I find it to 
obey the Alterations thereof moſt nicely; there falls not the leaſt Shower, 
at which it does not preſently twiſt; and when by riſing Clouds a fair Day 
becomes over - ſnadowed, the Cord is immediately Kenlible thereof, and again 
as ſenſible of their vaniſhing and alteration to fair Sun- ſhine. So that I re- 
pute it to be the niceſt Zygrometer that has ever yet been uſed, and I am 

ure is as cheap and plain as any. | x 

One of the grand defects of moſt (indeed I think of all) Hygrometers hither- 
to invented, is that they grow weak with Age, and do not fo nicely obey 
the Alterations of the Air, when long kept as when firſt made; but whether 
our preſent Invention be ſubjett to the ſame fault I leave to time to * 

| he 


(4) 


lterations alſo of the Air may give this kind of Hygro/zopes more than 
I now this being inconvenient, and the Duplication of the Turn 
hard to be regiſtred as Mr. Hook propoſes, in his Micrography, concerning 
the Beard of a Wild-Oatz I have 23 of a way for remedying this, 
for it being in our Power to increaſe the Diameter of our graduated Circle 
as large as we pleaſe, what need have we of more than one Turn, from 
the greateſt Degree of Moiſture to the greateſt Degree of Drought? Now 
ſuppoſe I find this Hygroſcope to have two compleat Revolutions (this is to 
be found by Obſervation throughout a whole Vear,) I ſay then the way of 
rectifying it is thus. The Index P, has two compleat Turns, the Point 4, 
as being fix'd, has no Turn or Motion, therefore the middle Point G, has 
| but one Turn, and conſequently if I __ it up at the Point G, or no longer 
than GD, half the former length, the Index D, will have but one Turn. 
X What is here (aid of two Turns and the middle Point E, may be accom- 
XX modated to any other Number of Turns and Parts and Points in the 
- | Ro . ; ; 
A If a Candle, or heated Iron, be apply'd nigh the Rope, it makes it twiſt 
very quick, contrary to Mr. Hook's Oat · beard. ! 
= We may in this way vim perceive ſomething that may help us in the 
"2X Conſideration of the Strength and Motion of the Muſcles of Animals; for 
take a Cord able to ſuſtain an hundred Pound Weight, by the weak Fume 
or Steam of warm Water this Weight ſhall be lifted up; for if this Steam turn 
the Weight (as moſt certainly it will do, if the Rope be of any moderate 
XX Length) the Weight is as certainly lifted up thereby as by a Screw, as is evi- 
dent to any one that conſiders it. If therefore ſuch mighty Performances can 
be produced by the Application of ſuch mean Agents, as we all know and are 
7 converſant with, what ſhall we think is too great for thoſe Parts which God 
has contrived -and framed in the Bodics of Animals. af © | 
4. It is obſerved, that when Oil of Yitriol-is ſatiated in the moiſteſt Wea- . wil. 
ther, it afterwards retains or loſes its acquired Weight as the Air proves more 1. P. 30. 
or leſs moiſt. Thus one Grain after its full Encreaſe often vary d its Z9qui- 
librium ſo ſenſibly, that the Tongue of the Balance of 1+ Inch long deſcribed 
an Arch of Variation to + of an Inch Compaſs, (which Arch would have via. , 
been 2+ Inches had the Tongue been but one Foot in length) even with Cg. UL 
that little Quantity of Liquor; ſo that if more Liquor expanded under a 
large Surface be uſed, the minuteſt Alteration of Weather muſt needs very 
much more affect it, and a bare Pair of Scales will afford an Hygroſcope as nice 
perhaps as any yet known. _ e {4 | 8 5 
This Balance may be contrived two Ways, either ſuch whoſe Pin ſhould Fi 13. 
be in the middle of the Beam, with a very ſlender tapering Tongue, of a 
Foot or one Foot and a half long, pointing to the Dividons on a broad 
arched Plate, fix'd above in the Handle; or elſe the Scale with the Liquor FA. 14 
may be hung to a Point of the Beam very near the Pin, and the other Ex- 
tream made fo long as to mark a large Arch on a Board plac'd conveniently 
for that Purpoſe. The Scale in either may be a Concaye Glaſs of four or five 
1 Inches Diameter. Laſtly, on the Diviſion of the Arches ſhould be inſcrib'd 
be different Temperature of the Air ſhewn by the Liquor. | 
Vor. II. | G I have 
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I have Reaſon to think that O) of Salpbur per Campanam, as alſo Oy] of 3 


Tartar per Deliquium, and the Liquor of Fixt Nitre, &c. may ſucceed as well. J | 


Another; by F. Another Hygroſcope may be made of a en running upon Pullies, 
God, . and ſuſpending a Bullet fixt to the ſhorter End of an Index, whole other Ex- 


' 505. tremity is ſo long as to deſcribe a long Arch, by the falling and riſing of the xz 
F. 15- Bullet upon the ſtretching and ſhrinking of the String, which would be more 


nice, were the Index faſtned to the Center of the laſt Pully. | 


 Teebſervetie XVII. Expoſe the Inſtrument 4 BCD, to the Wind, ſo as the flat Side 4 


Strength of 


Winds; by CD may be right againſt it; the number of Degrees upon the Limb 4 B, I 


--- +-24- to which the Wind blows up, or raiſes that flat Side, ſhews the Force oT 
Fic 10. Strength of the Wind, in Proportion to the Reſiſtance of the flat Side of the 4 


Inſtrument. | 
Remarks con- 


e the XVIII. That in America (at leaſt as far as the Exgliſh Plantations are ex- 3 
gratual Al- tended) there is an extraordinary Alteration as to Temperature, ſince the. 


terat ion of the 


Temperature Eteropeans began to plant there firſt, is the joint Aſſertion of them all. This 3 þ 


ef the Airin Change of Temperature is, and not without ſome Reaſon, generally attri- 
America, 


-»d in le- buted to the cutting down of vaſt Woods, together with the clearing and 2 
land; by cultivating of the Country. But that Freland ſhould alſo conſiderably alter, 


„ . 127. 


p. 644, without any ſuch manifeſt Cauſe, doth very much invalidate that Reaſon. 3 
For if it be true, as ſome compute, that this Kingdom was better inhabited 
and husbanded before the late bloody War, than at preſent, it ſhould, ac- 


cording to the Reaſons alledged for the Change of Temperature in America, | 4 I | 


be rather grown more intemperate, viz. for want of Cultivation : But the 


contrary is obſervable here, and every one almoſt begins to take notice, that 


this Country becomes every Year more and more temperate, Now whether 7 
there were more Inhabitants in Ireland before the late War than at preſent, I X 


ſhall not here inſiſt upon, neither do I think it an eaſy Matter to determine; 
yet ſure I am, that there has been no ſuch Increaſe of People here within 
theſe ſixteen or twenty Years, nor ſuch Improvements as to be unaccount- i 
d able for the great Change of Temperature that is of late obſerved. Within 
leſs than the Time newly mentioned, twas not unuſual ro. have Froſt and 


deep Snows of a Fortnight and three Weeks Continuance; and that twice 3 
or thrice, ſometimes oftner in a Winter; nay, we have had great Rivers and 
Lakes frozen all over; whereas of late, eſpecially theſe two or three Years laſt 


paſt, we have had ſcarce any Froſt or Snow at all. Neither can I impute 
this extrordinary Alteration to any fortuirous Concourſe of ordinary Circum- 


ſtances, requiſite to the Production of fair Weather, becauſe it is manifeſt, i 
that it hath proceeded gradually, every Year becoming more temperate than 


the Year preceding. And I obſerved particularly, that all the Winter 167 L | 


was very mild, and warmer than could be well expected from ſuch a Seaſon, 'Þ 


and bur very little Rain : Haring in the whole Month of February not rain- Y 
ed above twice or thrice, (at lea 


in that Part of the Country where I then 


was :) inſomuch that many took upon them. to predict, that ſuch unſeaſon- A 
able Weather would certainly be the Cauſe of fome Dearth or Peftilence tbe 


enſuing Summer, or Autumn; but their Predictions proved as falſe as the 1 
following Haryeſt was extraotdinary both for Health and Plenty. © 3 
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I w; Weather, being well provided with a Barometer, ſcaled Thermo» 
39 dawg, oſcopes, Re. To — Ie my. Journal here would be too te- 
dious; let it ſuffice therefore to tell you, that it hath been a very fair and 
warm, or rather no Winter at all; that we have not had above five or ſix 
XZ froſty Mornings this Winter, and none that laſted longer than till Noon; that 
"XX we had Snow but thrice, the firſt before Chriſimas, the ſecond upon the 
eleventh, and the third upon the ſeventeenth of January. This laſt, which 
vas the longeſt Snow we had this Winter, continued not forty cight Hours, 
but thawed, All this Winter we never had two Days of Rain together, nor 
above two or three that could be well called Rainy Days. March 14, we had 
a Shower of Rain and Hail together; the Wind being South-weſt and calm. 
2X The Mercury in my Barometer (which is very ſlender, but carefully fill'd, and 
conveniently placed) is for the moſt Part about 29 + Iches high, above the 
Surface of the ita Quick- ſilver; but yet doth very ſenſibly and fre- 
uently vary its Height, according to the Difference of the Armoſphere's 
Gravir : Jan. 17, (which was the Day it laſt ſnowed here) the Mercu 
was ſubſided to 28.9 Inches. The next Day it was 28-5, being rowa 
Night ſomewhat bluſtering, and the Snow thawed. Jan. 19 being fair bur 
very foggy, the Mercury was at 28+, which is the loweſt Station it was ever 
at yet with me; the Wind was Weſterly and calm. The next Day ic was 
up again to 29, and afterwards higher. Feb. 15, in the Morning, being 
caloudy, the Wind log own bluſtering, the Mercury was at 293 a 
about eleven that Night, being fair, clear and calm, it was riſen to 30; 
Inches. The next Day being ſtill fair, calm, it was at 304 Inches; which 
is the utmoſt Height I have yer ſeen it at. Next Day it fell a little be- 
I neath zo, and kept, as before, for the moſt Part about 29 or , to this 


3X obſerved, that froſty and ſnowy Winters make early Springs, and for as 
I little as we have had of either this Winter, yet there hath not within the 
Memory of any now liv1 . a forwarder Spring in /reland; ſince 
this Place could produce ſome Store of ripe Cherries in the midſt of April. 
The Wind keeps for the moſt Part here berween the North-weſt and the 
South, ſeldom at Eaſt, and yet ſeldomer at North or North · eaſt, inſo- 
much that many here don't ſcruple to affirm, that for at leaſt + of the Year, 
the Wind is Weſterly; and we haye-fomerimes known Paſſengers wait at 
on and Hioly-bead no leſs than three Months for a fair Wind to come hi- 

XIX. I fixed ar 


which could admit of no Water, but what came through the Tunnel, by 


reaſon of a Part ſoder'd to the Tunnel it ſelf, which went over the Pipe, 


placed, that there was no building near it that would give occaſion to ſuſ- 


pe that it did not receive its due Proportion of Rain that fell through 
the Pipe ſome nine Yards . and then was bent into a Win- 
n o 


dow 


% 


This Winter 1875 now newly ended, I have kept an exact Account of 


Obſervations 
of the Wea- 
ther in Ite- 
land, 1675. 
16, p. 649+ 


preſent; only on the eleventh of March it was at 30 again. Though it be 


ound Tunnel of twelve Inches Diameter to a Leaden Pix 4 To — 
the Quantity 
of falli 


Nam; by Mr, 
and ſerved alſo to fix it to it, as well as to keep out any wet that in ſtorm Townley,n. 


Weather might beat againſt the under Part of the Tunnelz which was fo © © 


(44) 
dow near my Chamber, under which convenient Veſſels were placed to re- 
ceive what fell into the Tunnel; which I meaſured by a Cylindrical Glaſs, at 
a certain Mark containing juſt a Pound or twelve Ounces Troy, and had Marks 
for ſmaller Parts alſo. By the Help of this Cylindrical Glaſs I thus kept my 


Account of what Rain fell, and generally twice or thrice a Day; when! A 
took ſeveral other Obſervations, both of the Thermometer, Barometer, Winds, 
Fe. what Rain 1 found in the Receivers, if not more than made what was 


left in the Cylindrical Glaſs a full Pound, I again left in it; but if there was 
more than that Quantity, I filled it juſt to the Pound Mark, which I threxßx 
away, and did the like with the remaining Water as often as it would allow, 
ſtill keeping an Account chiefly of the Pounds thrown away, and noting 


alſo the Parts of a Pound remaining in the Glaſs; by the Help of which 


latter, and the Parts remaining at any time'before, by numbering the Pounds 
and ſubſtracting the Parts at the End, (for Example, of one Month,) from 


the Pounds thrown away, and the Parts remaining at the End of another, | i 


find the Ry of Rain fall'n betwixt theſe two Times, and that ſo as tro 
aſſure me, that I erred no more in the e of Rain of another Fear, 
than by the Miſtake in the Differences of the Parts of a Pound in the firſt ang 


laſt Obſervation z whereas ſhould I ſtill write down the Rain that falls be- 4 $ 
tween two Obſervations, 'I might be ſubject to make as great a Miſtake in 
every one of them, and conſequently be much more uncertain of the Quan- | iſ 


tity of Rain fall'n in many of thoſe added together: Beſides, this Addition is 
longer in. performing an giving the Quantity ſought, than the Method 1 8 
make uſe of. I have added theſe 


there is in this Task. | 
= Lt 
Nam, lin Merny.79 4:29 1:96. þ.Br þBe 1-83 0-84.4.57 1.56 10am. 


Tears; by | er I | C N 
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Particulars to ſhew you how little Trouble 
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Sum. 4860 429113140 4372/4230 20893 


Al I have yet learnt from theſe Obſervations, as to the main Point, is, 
that here we have almoſt juſt twice the Quantity of Rain that falls at Paris. 
ZE This County, (of Lancafter) and particularly that Part of it (about Townley) 


where I live, being generally eſteemed to have much more Rain than other 
Parts, and in a greater Proportion than thought reaſonable to be allowed; 
however it be, yet by what I have ſent you, 'twould.be unjuſt, without far- 


the Clouds driven hither by. the S. and S. V. the general Winds in this Part 


of the World, are oftner ſtopt and broken, and fall upon us, than ſuch as 
ſpent : 


come by an E. or S. E. Wind, which, broken by the Hills, are . 


; A ther Obſervations of the like Nature in other Parts, that all England ſhould - 
be eſteemed” ro abound as much in Rain as theſe Parts do, where, by reaſon - 
WW of the very high Grounds. in Yorkſhire, and the Eaſtern Parts of Lancaſhire, . 


there, and then little affect us; and this is the Reaſon that Lancaſhire has 


often conſiderably more Rain than Zorkſbire... 


In the Table I have ſent you the Pounds and Parts are doubled, and theſe - 


I have rather ſent you than thoſe of the whole Pounds; ſince the ſame gives 


both the Quantity of half Pounds, and the Height in Inches, according to the 
general Way of eſtimating the Quantity of Rain, only with this Difference, 
that for the halt Pounds, only the laſt Figure is a Decimal Fraction, and the 


other the Number of the half Pounds; and for the Height, the two laſt Fi- 


gures denote the decimal Fraction of an Inch, and the Remainder the Height 
in Inches, ſo near the Truth, that they only fall ſhort of it 1 Inch in 200, which 


Defect is eaſily ſupplied. To this I need only add, that the Numbers on 


the Right- hand are the Sums of all thoſe in the ſame Line that is in the firſt 


Part of ſeveral Numbers for ten Vears; fo that the laſt of them ſhews the 
Sum both of the half Pounds that have fallen during that Space of Time, 


and the Height the Water would have been raiſed in that Time alſo. To 
this 


„ 


| (46) 
this I Thall only add one Example: The Sum of all the Rain in the ten firft 
Years is 41227, and therefore according to what hath been ſaid, 4122, is 

the Number of half Pounds that fell in the Compaſs of the Tunnel during 
thoſe ten Years; and 412,27 the Height it would have raiſed the Water du- 
ring that Time. Bur if you defire to be more critical, if you add 206 its 

two hundredth Part, you will have 414,33 for the true Height, and 41, 433 for 
the mean Height, by thoſe ten Year's Obſervation; and 412,27 for the mean 

Quantity of half Pounds. By the ſame Method you will have the Means 

for the other five, viz. of Height 41,78, and 417, 8 for the mean Number of 
half Pounds, which Means do ſtrangely agree, and both conſidered, do give 

for the Mean by all the fifteen Vears 41, 16 Inches in — which 1s a- 

bout 4 of an Inch more than double to that raiſed by the Water at Paris, 

which is ſet down in the Memoirs for the Ingenious, for February laſt, is ſtated 
about 194. French Inches, which make 21 Engliſh. | 

My Way of Gauging by Weight is grounded upon 22,7368 Cubical In- 
ches of Rain-water, being equal in Weight to one Pound, or 12 Ounces Troy; 
ſo that dividing any Superficies in Inches of a Veſſel, for 2 the Rain- 
water, by the before · mentioned Number, it will give you the Pounds and 

Parts that will raiſe the Water upon that Superficies, with N Sides, 

juſt an Inch: And thus I found that 4, 974 Pounds would fill a 

qual at the Bottom to my Tunnel and one Inch high, which you ſee is very 


1 
„ 
inder e- 
* 
A d 
-4 * 


near y Pound, which you will alſo find will only raiſe the Cylinder higher by 4 N 


Part. 


4 tn, XX. I here give you the Obſervations of a full Year, made by Order of 


the Philoſophical Society at Oxford, not only of the Riſe and Fall of the Quick- WM 
filver, (mark'd by the wandring prickt Line, after Dr. Liſter's Method) and 
the Weather; but alſo how the Wind ſtood each Day. If the ſame Obſer- 


Fg. v. vations were made in many foreign and remote Parts at the ſame Time, we Ml 


ſhould be enabled with ſome Grounds to examine, not only the Coaſtings, ſl 


Breadth and Bounds of the Winds themſelves, but of the Weather they 
bring with them; and probably in Time thereby learn to be forewarned 
certainly of divers Emergencies (ſuch as Heats, Colds, Dearths, Plagues, 
and other epidemical Diſtempers) which are now unaccountable to us; and 
by their Cauſes be inſtructed for Prevention, or Remedies. Thence too in 


Time we may hope to be informed how far the Poſitions of the Planets, in 3 1 


Relation to one another, and to the fixed Stars, are concerned in the Alte- 
rations of the Weather, and in bringing and preventing Diſeaſes, or other 


Calamities; for by this means it is, doubtleſs, that the Learned Dr. Goad of ll 


London, has arriv'd to that Pitch of Knowledge he already has in predicting 


Weather. This, no Queſtion, was the Opinion of the induſtrious Walter Merle, 3 - 
Fellow of Merton College, who thus obſerved the Weather here at Oxford 


every Day of the Month feven Years together, viz. from January 1337 to 


January 1344; the MS. Copy of which Obſervations are yet remaining in 
the Bodleyan Library. And doubtleſs it was ſome ſuch Conſideration as this, 

that moved Eraſmus Bartholin to make Obſervations of the Weather ever 
Day through the whole Year 1671, which are printed inter Ada Medica The. il 


Bartolini. FLA, A 
| Heather 7 * j 


ca) 


Hard Froſt and fair. | | 1 ile Thaw and Snow at 
Night. 
S. IF. Thawing Weather, Wind 


ds 
5 ” 


Hard Froſt, but a little yielding at 


A 
WM | / FWeather, Jan. 1683. D.] Winds, | Weather, Feb. 1684. 

5 q Hard Froſt, and fair. | IN. E. Froſt and fair. 

2 Froſty, but yielding a little towards 2 N. E. Froſt, a little Thaw at 
= | Night. | Night. 

= Rimy Froſt. 3|Due E. Froſt and fair. | 
Hard Froſt and fair. 4| Due 8 Cloſe Weather, and a lit-| 


Night. and Rain at Night. 


— 


3 
4 
7 
6 Hard Froſt and fair. 
7 
8 


Rimy Froſt Morn, fair all Day, 6|Due . | Fair, clear Weather. | 


5 
6 

windy Night. 7|Due . Cloſe, thawing, rainy Wea- 
8 


7 9Froſt, but Snow at Night. | ther. 
7 100 Cold raw Weather toward Noon, 8 NV. by . Cloſe Weather. 
Rain toward Night. Due S. Fair in the Morn, Rain 
A 11 Moiſt, thawing Weather. and Snow at Night. | 
IF [12|Cloſe, thawing Weather. 10|Due &. Cloſe, wet Weather. | 
"WE 1.3 | Moiſt, cloſe Weather, a ſmall Froſt|11|Due S. Fair Morning, wet: at | 
9 at Night. Night, and windy. 
114 Cloſe, froſty Weather. 1218.8. V. Cloſe Morning, fair at 
[15 | Cloſe, froſty Weather. Night. | 
16 Cloſe, froſty Weather, at Night|13|N. by M. |Cloſe Morn, fair at Night. |: 
I. windy. 14 V. and N. Rainy Morn, fair at Night. 
7 | Froſt, at Night Snow. 17 [N. F. Fair Werber. 1 
is Snow and Wind. 16 Due F. Rainy Morning, cloſe at 
£119 | Cloſe, ſharp Weather. | | Night: 
20 | Cloſe, ar ſupra, bur a little yielding. 17S. . JCloſe, moiſt Weather. 
I, at Night. | 18S. N. Rainy and Wind. 5 
21 | Mild Froft and fair. „ 19 Due . [Moiſt Morning, fair After-| 
22 | Hard Froſt, Snow at Night a little. noon. | 
23 Hard Froſt. 200 V. F. V. [Open, fair Weather. F. 
24 Hard Froſt and fair. 2118. V. Cloſe Weather, windy.. | 
27 Hard Froſt and Snow. 22 WV. S. V. |Cloſe, rainy Weather. 
26 Froſt, a little Snow. 23] Due . Wet Morn, fair Afternoon. 


27 Froſt, a little Thaw about Noon. 24 V. by S. Fair Morning, cloſe Even- 
28 Froſt and fair. | | ing. E 
20 Froſt,.a ſmall Thaw all the After-|25| 8, NV. Fair Morning, cloſe Even- 


noon. : ing, | , 

300 Hard Froſt and fair. 2618. V. Wet Morning, cloſe Even-| 

1 Froſt and fair. 25 ing | | 
27 K. E. Wer Morn, fair Evening; 

28[N. E. Cloſe, froſty Weather. 

29 E. / C. Froſty, clear Weather. 

+ 6 | Wind. 
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Claſe, froſty, cold Wea- 


Cloſe, « cold Weather. 


[Snow and Wind. 


DSS 
th 


Cloſe, moiſt Weather. 


— — 


Cold, changeable Wea- 


Fair Weather, but cold. 


| Cold, fair Weather. 
| Cold, cloſe Weather: 
Warm, moiſt Weather. 


Fair, calm Weather. 


Mah. 


ther. 


Cloſe, froſty Weather. 
Cloſe, cold Weather. 
Cloſe Morning, Snowy 
Evening. 

Cloſe, cold Weather. 
Froſt, fair and windy. 


F roſt, cloſe and win- 
d 


bs 
Froſt and high Winds. 


ther. 
Froſt and fair, cles at 
F oi d 

roſty, ſnow windy 
Weather. - 


Froſt, Snow and Wind. 
Snow and Rain. 

Cloſe Morn, fair Night. 
ther. 


Winds. 
Cloſe, but fair Weather. 


Cold, fair Weather. 
Cold, fair Weather. 
Cold, fair Weather. 


Wind and Rain. | 
Cloſe, fair Weather. 
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Froſty Morn, fair Night“ 
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| Fair, ſun-ſhine Weather. 
Rain in the Morning, a 


Evening. 


Night. 


rate. 


ning. 


Night. 


1 — 


Weather, April 1684. 


Fair None 
Rain at 

Cloſe, moiſt 
Rainy Weather. 
Fair Morning, wet at 


8 Wind and 


Fair Weather. 

Cloſe Weather. 
Cloſe Weather, but fair. 
Cloſe, fair Weather. 
Rain and Wind mode- 


Cloſe, cold Weather. 
Fair, ſun-ſhine Weather. 
Fair Morning, cloſe Eve- 


Cloſe, cold Weather. 
Cloſe, cold Weather. 
Cloſe, cold Weather. 

| Variable, dry Weather. 
_ | Moiſt Morning, wet 


Cloſe, warm Weather. 
Fair, ſun-ſhine Weather. 
Fair Morning, inclinable 
to Rain at Night. 

vo gras. fair Eve- 


Fai 42 un · ſhine Weather. 

Fair, ſun-ſhine Weather. 

| Cloſe, dry Weather. 

Fair, ſun-ſhine Weather. 

| Cloſe, dry Weather. 

| Cloſe, 5% . 
orning 
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Vol. II. 


Rain at Night. 


| Weather, May, 1684. D. 
F. S. V. Variable Weather. | 1 
Due MH. Fair Weather. 
$. S. V . I|Cloſe, fair Weather. 2 
I. S. W. JCloſe, fair Weather. 
W. S. M. |Moiſt Morning, fair Eve-| 3 
ning. He 
IF. F. V. |Cloſe, fair Weather. 4 
W. S. W. |Cloſe Morning, Rain at 5 
| | Night. Sn he 
S. . E. S. & Fair, warm Weather. 7 
N. W. ICloſe, fair Weather. 8 
Due . Cloſe, fair Weather. 9 
Due . |Clofe, fair Weather. 10 
Due W. Miſty Morning, fair Eve-|11 
"Pt ning. 12 
S. & M. Wet Morning, fair Eve-|13 
4 ning. wa. 14 
S. NV. Cloſe weather, ſome Rain. i 
Due N. Cloſe, fair Weather, ſomef 
— Ea 16 
N. N. E. Windy Morning, cloſe 
| Evening. FR 
N. E. Cloſe, dry Weather. 
FIN, E. Cloſe fair Weather. 18 
N. E. Fair Sun · ſnine Weather. 
E. by N. Cloſe, fair Weather, ſome} 19 
. Wind. 9 
N. E. Warm Morning, cloſe 21 
Evening. 122 
VE. _ |Cloſe, fair and windy. 23 
IN. E. Cloſe, fair and windy. 24 
N. E. Cloſe Morning, fair Sun- 25 
I ſhine Evening. 26 
N. E. Cloſe, fair Weather. 27 
S. E. [Fair Sunſhine Weather. 28 
N. E.  |Cloſe, fair Weather. 29 
E. MN. Fair Sun-hine Weather. 30 
S. N. Wind and Rain. 
Due W. |Cloſe, fair Weather. | 
S. W. Cloſe Weather, a little 


Hind Weather, June, 1684. 
S. N. Cloſe Morning, fair Even- 
| ing. 
Due . Cloſe Morning, rainy E- 
| vening. . 
Due V. Fair Morning, rainy Eve- 
ning. 
Due V. Cloſe, fair Weather. 
Due . |Cloſe, fair Weather. 
Due FF. Cloſe, fair Weather. 
W. & NM. |Cloſe, fair Weather. 
Due N. Fair Sun-ſhine Weather. 
Due N. Cloſe, fair Weather. 
N. E. Fair Sun-ſhine Weather. 
Due E. Fair Sun-ſhine Weather. 
Due E. Fair Sun-ſhine Weather. 
E. S. E. Fair Sun-ſhine Weather. 
E. S. E Fair Sun-ſhine Weather. 
E. S. E. Fair Sun-ſhine dry Wea- 
ther. 
E. S. E Fair Sun-ſhine hot Wea- 
ther. 6 
E. S. E Fair Sun-ſhine hot Wea- 
ther. 
E. by N. | Sun-ſhine Morning, clou-| 
| dy Evening. 
E. ly n. $.{.v.| Sun ſhine hot Weather. 
S. by M. A little Rain, cloudy. 
S. e. E. S. E. Lowring, ſome Rain. 
N. E. Fair, hot Weather. 
N. E. Hot, a muddy Sk. 
V. E. Sun-ſhine, clear. 
N. X. Sun- ſhine, fair Weather. 
N. E. Sun - ſhine, dry Weather. 
N. E. E. Very dry. OY 
E. S. E. Hot, lowring Evening. 
S. S. V. Sun: ſhine, clear. | 
S. N. 


Cloudy, cool. | 


* * 
* * 


1 2 


D.] Mind. | Weather, July, 1684. D.] Mind. | Weather, Auguſt 1684. 
I [8. w. Min. w. Some what cloudy. 1. Warm Sun-ſhine Weath. 
219, n little Rain, fair. 2. ICool, fair Weather. 
318. V. Fair, but cloudy. 31. NV. Warm, fair Weather. 
41S. V. N. Cloſe, ſome Rain. 4| Due S. Hot Sun-ſhine Weather. 
FS. V. |Sun-ſhine Morning, gloo-| 5 |S. V. by $. [Hot Sun-ſhine Weather. 
| my Evening. 6 S. W. by S. Warm Sun-ſhine Wea- 
618. . Class | ther. | 

7. F. V. Cool, cloſe. 7 Due S. Rainy Morning, fair E- 
80S. W. Hazy, ſome Rain. vening. 

9. N. V. Some Rain, clear. 8 Due S. ICloſe, fair Weather. 

10IN. . Clear Sun - ſhine. Due . Fair Sun-ſhine Weather. 

11S. V. Rain. Io] Due N. Fair Sun-ſhine Weather. 

121. Some Rain, fair Evening. 11S. F. Fair Morn, inclinable to 

13 A Shower or two. | | Rain at Night. 
14%. S. V. Cool, cloſe Weather. 12 Due W. Rainy Morning; the ſame 
15 S. V. Rain. in the Evening. 
16. Cool, cloſe Weather. 13 Due . Fair Sun - ſhine Weather. 

17]. Cool, cloſe Weather. 14 Due . Fair Sun-ſhine Weather. 

[18 N. W. Fair, ſun-ſhine Weather. | 17 Fair Sun-ſhine Weather. 
19 S. V. Lowring, cool Weather. 16 V. N. A Shower, Sun; ſhine 

20 . N. V. Fair Sun-ſhine Weather. Weather. 

211. Fair Sun-ſhine Weather. 17 N. V. Sun-ſhine Morning, clou- 

221. Hot Sun-ſhine Weather. dy Evening. 

23]. 8. Hot Sun-ſhine Weather. 18 N. ». w. V. A muddy Sky in the 

24S. E. Hot Sun-ſhine Weather Morning, Sun - ſhine E- 

27 E. by . Hot Sunſhine Weather. | vening. 

26 E. by 8. Hot, a little Rain towards|19|N. S. V. Fair Sun-ſhine Weather. 
- Night. 20]S. S. X. | Hot Sun-ſhine Weather. 

27 V. N. Hot Sun-ſhine Weather. 21S. S. . Hot Sun-ſhine Weather. 

281. Hot, Thunder, Rain. 22S. . Fair Sun-ſhine Weather. 

29 N. N. E. Cloudy, ſome Rain. 23S. W. Hot Sun ſhine Weather. 

30 N. N. E. Fair Sun-ſhine Weather. 24S. . Hot Sun- ſhine Weather. 

31 N. E. Hot Sun · ſhine Weather. 27 N. ain all Day. 

26 5 26S. V. Rain at Night. 

| 27|N. V. Cloſe, ſome Rain. 
1281S. . Cloſe Weather... 
| 29|5. S. V. |Cloſe, Rain at Night. 
4 30 Due S. Variable Weather. 
| 31]S. by E. Cloſe, ſome Rain. 
We E. Wind. 


— 


1 5 


9 Wind, \Weather, Septemb. 1684. D. Wind. | Wiather, Otober 1684. 
is. % E. [Cloſe, ſome Rain. N. . |Moiſt Weather, ſome 
2 | Due S. Cloſe, ſome Rain. - Rain. | 
s. E. 7. [Cloſe, Rain, Thunder. | 2. by S. Cloſe Weather, bur fair. 
4. E. S. V. |Cloſe, ſome Rain. 318. N. Cloſe Morning, fair Even- 
"89 5|Due E. Cloſe Morning, rainy Af- | ing. 
4 | rernoon. 4|S. by . [Cloſe all Day, Rain at 
6s. S. E. |Cloſe, ſome Rain. | Night. 
. V. Fair Sun- ſhine Weather, 7 V. N. M. [Rainy Morning, fair Eve- 
= Rain at Night. ning. * 
SV. V. Fair, cloſe, dry Weather. 6 Due . Rainy, windy Weather. 
9 N. W. Sun-ſhine Morning, cloſe| |S. z) V. Rain all Day. | 
| Evening. SIN. N. . Rainy Morning, fair Eve- 
101 N. W. N. EI Sun- ſhine Morning, ſome ning. 
Rain. 9 N. N. n. . | Cloſe, fair Weather. 
MW. by N. Fair Morning, cloſe Even- 10 N. V. Fair Weather. 7 
ing. 111S. J. Windy, rainy Morning, 
N. W. N. Fair Morning, ſome Rain fair Evening. 
at Night. 12S. F. . Cloſe, and ſome Wind. 
N. N. V. Rainy Weather. 13 [S. 8. T. |Cloſe, ſome Rain. 
Fair Sun-ſhine Weather. |14|S. S. W. Rain and Wind. 
Fair Sun-ſhine Weather. |15 |S. y E. Wind and Rain. | 
Cloſe, fair Weather. |16]S. S. V. Fair Sun-ſhine Weather. 
Cloſe and windy. 17]8. . Fair Sun-ſhine Weather. | 
Fair Morning, ſome Rain, 18. by N. Fair Weather. | 
fair again. 10 N. V. Cloſe Morning, fair Sun- 
Fair Morning, cloſe E- ſhine Evening. . 
vening. 20[N. . Fair Weather. | 
Fair Sun-ſhine Weather. 21 Due 7. Fair Sun-ſhine Weather. | 
Fair Sun-ſhine Weather. 22 Due . Cloſe, fair Weather. 
Fair Sun-ſhine Weather. 23 Due T. Fair Morning, Wind and 
Fair Morning, cloſe Even- I. Rain at Night. | 
ing. 24|N. V. Wind, Snow, and Rain. 
Fair Sun-ſhine Weather. 27 N. V. Cloſe, cold and windy. 
Changeable Weather. 26 N. V. Fair, froſty Weather. 
Changeable Weather. 27 N. E. Froſt and Snow. * | 
Rainy Weather. |z8|8. V. N. | Froſt and Snow. 
Cloſe, moiſt Weather. |[29| V. V. Froſty, cold Weather. 
Cloſe, moiſt Weather. [30|N. V. Snow and Wind. 
Cloſe Morning, Sun- nine 31 Due N. | Cold Thaw in the Morn- 
Evening. ing, clear, froſty Even- 
| ing. 
| ER i 


( 52 ) 
: 7 | 
Wind. |Weather, Noremb. 1664. 9. Wind Weather, Decemb. . 
F. V. N\Thaw, Snow, Froſt. | 1]N. V. E. Froſt, Sun - ſhine. 
N. W. FW. Froſty Morning, Thaw| 2|N. Froſt, Sun- ſhine. 
Afternoon. 3 V. S. V. Snow, much ſmall Rain. 
S. by W. V. Thawing weather all Day] 4|sS. Cloudy, ſome Rain. 
N. W. Cloſe and windy. 5. Warm, Sun-ſhine Wea- 
N. . Cloſe and windy, little ther. 
Froſt. 66S. e. E. N. E. Miſty, thick, moiſt Air. 
Due V. Fair Weather, little Froſt. 7E. N. E. Froſt, Sun- ſhine Wea⸗ 
1 Fair Morning, rainy Eve- ther. 
| ning. | 8]E. N. E. |Moift, cloudy Air. 
E. by F. Small Rain all Day. 9 E. N. E. Noiſt, cloudy Air. 
S. E. Miſty, moiſt Weather. 10 E. V. E. Thick, moiſt Air. 
Due . Rainy, miſty Weather. 11 E. N. E. Fair, but clqudy. 
N. W. Cloudy, moiſt Weather. 12 E. N. E. Cloſe. 
S. N. |Cloudy, moiſt Weather. 13 E. N. E. A moiſt, cloſe Air. 
S. W. Cloud, ſome Sun-ſhine. 14 E. S. E. Froſt, clear Sun- ſhine. 
S. N. Cloſe Miſt at Night. iy E. V. S. W. Froſt, cloudy. 
N. N. Froſty Morning, cloſe 16 V. M. N. Froſt, cloudy. 
| Evening. 17. Froſt, cloudy, a little 
N. N. Cloſe Morning, clear Snow. 
froſty Evening. 18 N. Froſt, Sun-ſhine. 
N. V. N. Hard Froſt and clear. 19. Thaw, cloudy. 
N. Hard Froſt, Sun-ſhine. 20 N N. V. Rain, Hail, Snow. 
8. Cloſe, Snow, Rain. 214. Froſt, Sun- ſhine. 
. Much Rain. 22A. Froſt, Sun- ſhine. 
V. Warm Sun · ſhine weather. 23 E. Hard Fro ſt⸗ windy. 
F. Froſt, Rain. 24] N. E. Froſt, Sun - ſhine. 
S. N. Fair, ſomewhat warm. 27 N. Froſt, cloudy, much 
V. . V. |Some Rain. Snow. 1 
W. N. V. |Cloſe, fair. 261 N. Hard Froſt, Sun-ſhine. 
N. Fair, warm, cloſe. 27. Froſt, Sun-ſhine. _ 
N. WW. Some Rain. 28|N. W. Rain all Day. 
N. Cold, cloudy, Rain. 29 N. W. Froſt, Rain at Night. 
N. E. Fair, but cloudy. 30 W. N. N. Some Rain, fair Even- 
N. Fair. | | ing. | | 
31 E. Fair, cloudy. 
5 
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XI. At Cape Corſe in the Latitude of 4% 49, N. Au. 1686, Nov: 24 and 7 Feet 
wo r {A About two 4. m. a Storm of Rain with Thunder for — 20M 
half an Hour. 27, At the ſame Hour, Rain which laſted ſomewhat longer. 7 .J. 
28, About five a. m. ſome Rain, afterwards miſty, and about ten extream hot. Hillier, u. 
29, About two 4. m. a great Storm of Rain lacking often, but rene wing ac-ẽ 
gain, it laſted about an Hour; the Day after clear. , 132% b n 09! 
 Thence to Der. 7, clear; then cloudy in the Morning, between twelve 
and one p. m. a Shower laſting about half an Hour: thence clear and hot. 
10, A little Miſt in the Morning, otherwiſe 1 and hot; ſo till 17. 
15, And ſome Days after, ſome what thick, e pecially in the Morning. 19 
and 20, We had a dry North and North-eaſterly Wind, call'd an Hermitan, 
and it overcame the Sea Biege; found very ill for the Eyes, and moſt Men 
complained of a feveriſh Temper; it was parching, but rather colder than 
ordinary. 21, It ceaſed; a clear Air and very hot. 
25. We had the Hermitan again, but the Morrow it ceaſed : Then and 25, 
ſome Clouds, but no Rain. Thence to 29, clear and hot. 29, The Hermi- 
tan returned, but did not continue. Thence Clouds ſometimes, but no 
Rain till Jan. 2. . | * Fan 8 
This Month we had three Funerals, one being ſick of the Flux laid vio- 
lent Hands upon himſelf, through Impatience of the Pain, the third Day. 
The ſecond, upon the twenty fifth died convulſively, not having been ſick a- 
bove one Day. The third, Dec. 17, died of a Droply, which had ſucceeded 
a tedious Flux. | a | et rn : 
An. 1687, Jan. 2, About five a. m. Rain for half an Hour, between ſeven 
and nine an Hour, from half an Hour paſt nine to one p. m. the reſt cloudy. 
„At two à. m. about half an Hour. 8, At one in the Morning about an 
our, the Days between ſomewhat cloudy : Thence to 12 extream hot. 
12 and 14, Somewhat cloudy, otherwiſe the Heat continued. 17, At ſeven 
p. m. a Tornado for above half an Hour, and about twelve at Night another; 
but the Heat very little abared. © | | | | 


22, Between five and fix p. m. began a Tornado, which laſted. above an 
Hour very violent, with great Claps of Thunder and pe. ETA . Tank fill'd 


one Foot. 23, In the Morning, a great Milt, after eight clear. and extreme 


hor. 7 0 £1 
The latter End of January, and the Beginning of February, commonly 
miſty in the Morning; after extream hot. | 
Feb. 10. Somewhat cloudy and cool, till then we were. troubled: with 
Coughs, for the moſt Part; about this Time they ceaſed... So the eleventh 
towards Night, Thunder afar off, and Expectation of a Tornado; but it fail'd, 
12, Extream hot. 13, A ſtronger Wind than ordinary from Sea- Ward. 14, 
Something like an Hermitan, but not from its uſual Quarter; clear and hot 
till about two p. . then cloudy, but no Rain. Thence to 22, extream hot 


and clear. From 22 to March i, ſome flying Clouds without Rainz ſultry 
hot and unwholſome. go ein of: 4 


24, Some Shew of a Tornado, but it paſ'd away... I. 0 tagt 
This Month we had two Funerals. phy. 


$ Fx 
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The Beginning of March as the latter End of Feb, 5, From fix a, m. for 
an Hour and half a violent Tornado ; the Day after cloudy. 6, Clear, 7, Ar 
Night Lightning and Clouds afar off; but nothing followed. Thence to the 
eleventh clear and hot. | | | | 

11, About five a. m. a violent Rain for almoſt half an Hour. 12 and 13, 


5 Cloudy: 14, About four 4. m N Shower, but laſted not long. 15, Be- 


tween fix and ſeven 4. n. a few Drops, and Likelihood of more, but nothing 
followed; both Days cloudy. 16, Extream hot. 17, Somewhat cloudy. 
Thence to 20, extream hot. hs 

20, Cloudy; about ten a. n. ſome few Drops. 21, Very hot. 22, In the 
Morning hot; about twelve a violent Rain for a Quarter of an Hour. 23, 


Clear. 24, About two 4. m. Rain for about half an Hour; the Day after 


clear. Thence to April 3, clear and extream hot. 
No Funeral. 7 | | 

April 3, At three p. m. a violent Tornado, but only ſome few Drops of Rain 
at five p. m. a little Rain. 4, Cloudy by Fits, otherwiſe very hot. 57, Hot 
and clear. 6, In the Morning hot, about two p. m. cloudy; about three 
ſome Drops of Rain, in the Evening the Clouds diſperſed. BE Clear and hor, 
8, Between twelve and one in the Morning a violent Rain for near an Hour 
after two, one ſome what longer; the Day after there appear'd to have been 
much Rain; Tank fill'd two Foot and ſomewhat more. p, About ſeven 
a.m. ſome Drops, cloudy all Day. | | 
10, Cloudy, about eleven 4. n. a ſmall Miſt. 11, Preſently after Midnight 
it began to rain, and laſted till fix 4. m. a great Part of the Time very violent- 
Is it began with a ſtrong Tornado; Tank above three Feet. The Day after 


ſome Clouds, otherwiſe extream hot. So alſo 12 and 13. 14, About five 


a. m. a Shower for half an Hour, between fix and ſeven p. m. another of the 
ſame Continuance, the Day between extream hot. So 15, 16, A Shower for 
half an Hour; it began with a violent Tornado, the Rain not much, afterwards. 


. cloudy. 17 and 18, Clear. 19, Clear alſo, about ſeven p. m. a conſiderable 


Wind, and Drops of Rain. 3 | 
20, Clear, but windy, 21, Between twelve and two moderate Rain for 
near an Hour. 22, About two 4. m. moderate Rain almoſt an Hour; at e- 
leven p. m. a ſhort Shower and gentle; the Day between extream hot. 23, 
Cloudy, about ten a. m. ſome Drops. 24, Extream hot. 25, About one 4. m. 
Rain for near an Hour; the Morning after hot; Afternoon cloudy; moſt Part 
of the Night Thunder and Lightning, but no Rain. 26, At ſeven a. m. ſtrong 


Rain for half an Hour, after. that a little Miſt; Afternoon from twelve to 
three it rained une qually, but the moſt part moderate. 27, Extream hot. 28, 
About twelve ſomewhat cloudy, at three p. m. it began to rain, and laſted a- 
baut an- Hour and an half; after, cloudy and ſome, Drops, in the Night a 
Shower or two. 29, Cloudy. Thence to May 6 ſometimes cloudy, but for 


the moſt Part violent hot. 


This Month we had three Funerals; one on the third of a Fever, another 


on the nineteenth of I know not What Pains in the Guts; another on the 
twenty fourth of the Flux. N * 


The 
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enth, and ſome Days following, there ſettled upon the Caſtle 
eo N of winged Ants, a little bigger than Bees; they would 
bite very ſeverely, and were blown up with Powder. | 

May 6, In the 8 a little cloudy, Afternoon ſome Wind, followed 

tle Rain, which laſted till three p. m. after, cloudy. 7, Hot. 8, Clou- 
dy; about ten 3. m. 4 gentle Shower for three Quarters of an Hour; about 
eight p. m. a very violent Storm of Wind and Rain, but it quickly grew mo · 
derate, and laſted in all not above half an Hour. 9, Clear. 10, About Noon 
a violent Shower for a Quarter of an Hour; after eight p. . another as long, 
but not ſo violent; paſt nine another ſhorter. ; 
11, Clear. 12, Clear; paſt nine p. m. a very violent Tornado with Rain, 
which laſted ſomewhat more than two Hours. 13, Between twelve and one 
in the Night a ſhort Shower; about nine 4. m. ſome Drops; fo alſb in the 
Afternoon, but nothing conſiderable; cloudy all Day. 14, Cloudy; at nine 
4. n. a violent Rain for a Quarter of an Hour; after, gentle for above an Hour 
about three p. n. ſome Drops. 1x5, About three a. n. Rain for half an Hour; 
between four and five, another; after, foggy and cloudy, with ſome few Drops 
about ſeven p. n. a violent Tornado with Rain for near an Hour. 16, About 
four a. m. Rain for an Hour; after eight for a Quarter of an Hour; after 
ſix p. m. Rain and Wind, but both moderate, for half an Hour; paſt eight 
about as much. 17, About four 4. m. a ſhort Shower; after clear. 18, 
Clear. 19, Cloudy; about ten 4. m. ſome Drops. 

20, Cloudy; between eight and ten 4. m. a Shower; firſt violent, after 
more moderate, till it ended in a kind of Miſt; it laſted in all about an Hour 
and half; the Day after clear. 21 and 22, Clear, 23, In the Afternoon 
cloudy; about fix p.m. ſome Drops; the Night after, a Shower not conſi- 
derable. 24, Hot, about ten p. m. a little Shower. 27, Clear. 26, In the 
Night ſome little Rain. 27, Held up. 28, At nine p. m. a ſhort Shower. 
29, At five 4. m. Rain till near ſeven; a little paſt ſeven till nine, after cloudy. 
zo, Cloudy; the Night after, ſome Rain. 31, About eight a. m. Rain for 
half an Hour; from nine till twelve it rained for the moſt part very violent- 


ly before one, another Shower for half an Hour; from a little after two till 
ve, with very great Thunder, | | 


One Funeral on the twenty fifth, after but three Days Sickneſs. 
The Beginning of this Month we had an extraordinary Number of Toads, 
which after ſome time were not to be ſeen. The fourteenth we had winged 
Ants as before. _ 7 N ail 1% M 
24, Was the firſt Corn, the Seed time having been the middle of March. 
June 1, About four 4. m. Rain for an Hour; paſt one g. m. for half an 
Hour; the reſt cloudy and miſly. _ 2, From two 4. m. till five: continual 
Rain, tis ſaid there was ſome before; from nine 4. m. till half an Hour paſt 
fix P. n. continual Rain, ſometimes very fierce; from half an Hour paſt nine 
at Night, Rain till paſt ten. 3, From fix to a little 


Rair ' ſt ſeven 3. m. a very 
gentle Rain, from thence till one p. n. moſt commonly very fierce; thence 
tor a little while more moderate; but it rained hard again ail ar p. n. then it 
dropped but flowly, and ſo continued till about ſeven; in the Night ſome 


little 
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little Rain. 4, About eight a. 1. ſome Drops, thence clear. 6 and 7, Clear, 
except ſome few flying Clouds. © 8, After three 4. m. gentle Rain for near an 
Hour;"then.cloudy, and ſome Drops, after ten p. m, a Shower. 9, At five 
4. m. a gentle Shower, laſted till paſt ſeven; thence a very violent Rain till 
almoſt nine; ſome Drops after that; about three p. m. it began, and rained 
till paſt ten ſome what moderately. 10, Clear and hot. . 
11, Cloudy; about eight p. m. a few Drops. 12, From about two a. . 
till near five, Rain, but not violent; a little before fix a furious Storm of 
Rain, but little Wind, it lafted till half an Hour paſt ſeven. About three 
p. m. a moderate Rain till a little paſt four; and from thence to ſix, ſome- 
what more than a Miſt, the Night after it rained a little. 13, Cloudy, in 
the Afternoon it drop'd a little. 14, About eight 4. m. a few Drops. 15, 
Somewhat cloudy. 16, Extream hot, towards Night cloudy, about five p. 
m. a violent Shower for half an hour, from a little before eight till paſt ten it 
rained continually. 17, From four à. n. till almoſt ſix, gentle Rain, fo from 
a little paſt fix till paſt ſeven, thence till paſt three p. n. cloudy, and now 
and then ſome Nrops, then a violent Shower for half a Quarter of an Hour; 
half an Hour after four it rained again, and continued till paſt ten, for the 
moſt part very furiouſly; with ſome little Intermiſſion it rained all Night. 
18, At three a. m. it rained very fiercely; about half an Hour after ſix it held 
up, but cloudy ſtill; from eight 4. m. till paſt three p. m. it rained, but mo- 
derately; then it held up a little, but rained after till paſt ſix, all Day cloudy, 
and at Night a great Fog. 19, About nine 4. n. ſome Drops; from one till 
paſt three p. m very gentle Rain. F 
Thence to the firſt of July foggy Morning and Evening, ſometimes hot, 
but for the moſt part cloudy, and more temperate than could be expected 
from the Climate. Au 7 
Two Funerals, one the ninth of an Aſthma; the other the twenty firſt 
„ 4-7-0 5 :y * 
We ſaw ſome ſorts of Inſects not uſual here, whether monſtrous or not I 
cannot tell. The moſt notable, a'kind of Spider about the Bigneſs of a 
Beetle, the Form neareſt of Crab-Fiſh,*with'an odd kind of Orifice viſible 
in the Belly, whence*the Web proceeded. |{\ 5 ph, 
July 1, Extream hot. 2, Foggy in the Moraing; about nine 4. m. a few 
Drops; after, clear. 3, In the Morning a great Fog; about nine 4. m. it 
rained. {mall Rain for near an Hour; towards Night more foggy than ever 
before; about ſix p. m. ſmall Rain for. a little time, from eight till paſt nine 
ſomewhat more brisk Rain, after that it cleared up. 4, From nine a. m. to 
three p. m. ſmall Rain, the reſt foggy; betwern ten and eleven p. m. ſome 
Rain. f, From two 8. m. till paſt eight conſtant Rain, ſometimes very fierce, 
ſometimes moderate, about ren . n. ſome Rain; between two and three mn. 
it began to rain, but continued not long; from eight p. m. to ten, Rain. 
6, From about rwo 4. m. to ſix; Rain; after, fair. 7, Foggy and cloudy, 
between ſeven and eight 4. m. ſome Drops. 8, Foggy in the Morning, other- 
wiſe clear and hot. 9, About one 4. n. a ſmart Shower; between three 
and ſive, ſome more Rain. The Day after foggy. 10, Very dull and clou- 
dy z from three p. n. till Night, a very great Miſt. 11 


4 


\ 


( 57 ) 

11, Tolerably clear, and very hot, yet ſomewhat foggy Morning and 
Evening. 12, Cloudy; thence to 15 in the Morning and SIE oggy, 
eise very hot. 15, Cloudy; about ten 4. m. ſome Drops; from half an Hour 
Daft two till four, moderate Rain; about ſeven, ſome 9 cloudy, ſeveral 
Fimes it dropped a little, but nothing conſiderable. 17, A little before Day 
a ſhort Shower; after, cloudy; thence to 20, foggy Morning and Evening, 
nd the moſt part cloudy. 

8 20, Very clear all Day, and extream hot. 21, Not foggy at all; yet 
ſcomewhat cloudy, but about Mid-day it cleared up. 22 and 23, Very clear 

and extream hot. 24, Cloudy in the Morning; after as the two laſt. 25, 
Cloudy, but not miſty nor foggy; ſultry hot. 26, In the Morning cloudy ; 
after, extream hot. 27, Hot and clear. 28, Thin Clouds, through which 
the Sun ſhone very hot. 29 and 30, Cloudy. 31, About three 4. m. two 
ſhort Storms of Rain, the Day after clear and hor. | 
Two Funerals z one the ſeventeenth drowned, the other the twenty firſt 
of a Fever. | 
Aug. 1 to 5, Clear, for the moſt part in the Mornings cloudy ; but with - 
out Fogs, ſometimes very hot. F, About five 4. m. a Shower near an Hour 
long, about ſeven another for half an Hour; till ten, ſome ſmall Rain; thence 
cloudy till one, about ſeven p. m. a few Drops. 6, Cloudy all Day, ſome- 
times it dropp'd a little. 7, About two 4. m. violent Rain with Wind for a- 
boye half an Hour; the Day after, cloudy. 8 and 9, Cloudy and foggy. 10, 
More foggy than ordinary; about ten 4. mn. a great Miſt, or ſmall Rain for 
the moſt part of the Day after. 

11, Foggy, as the former, and miſty; between eight and nine a. m. a Show- 
er of ſmall Rain; Afternoon, clear. 12, Small Rain in the Morning; after, 
as 11. 13, Clear and hot, the Land Breeze very ſtrong. 14, Cloudy all Day, 
the Land Breeze turn'd to a kind of Hermitan, but not troubleſome, nor 
continued beyond this Day. 15, Cloudy, ſeveral Times very miſty, and ſome 

3X ſmall Rain. 16, Cloudy, but no Miſtz Afternoon, clear: Thence to 22, 
Clear and hot; but the Nights colder than at other Times. 

22, At fix, p. m. Cloudy, a Wind Tornado, but moderate, with ſome Drops 
of Rain very large. 23, Clear and hot. 24, Cloudy and miſty at firſt; a- 
bout ten 4. m. clear and hot. 27, Clear and hot. 26, Very foggy, Morning 
and Evening; for the reſt, hot. 27, From five to ten 4. m. it rained ſmart- 
ly; thence cloudy ; about two p. m. it cleared up for a while; about nine 
P. m. a ſharp Rain for half an Hour; 28, Between twelve and three a. m. it 
rained about two Hours; about ſeven ſome few Drops; after, cloudy ; in the 
Middle of the Day it cleared a little, but quickly overcaſt again. 29, In the 
Night ſome Rain; at ſeven, 4. m. Rain for half an Hour; till paſt twelve a 
very thick Miſt; about three p. m. clear; at Night a very thick Miſt. To 
the End cloudy and miſty. 


Three Funerals; 6, one of a Fever; 7, another of a Conſumption; 29, 
a third of a Fever. 


Sept. 1 and 2, as the laſt. 3, Some few Drops: Thence to 8, cloudy alſo and 
mill 8, About ſix p. m. ſome ſmall Rain; between eight and ten p. n. for an 
ol. II. 1 _ 
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Hour pretty brisk Rain. 9, In the Morning cloudy and miſty. 10, About 


ten p. 1. a little Rain. 56 þ ; 

11, Extream hot and clear; in the Night conſiderable Rain for ſeveral 
Hours. 12, About ten 4. m. ſome ſmall Rain, the Morning very foggy, Af- 
ternoon clear. 13, Clear and hot. 14 and 15, In the Morning extream 
_ cloudy, and ſome Drops of Rain. 16, Clear and extream hot. 17, Mode- 
rate, about ſeven p. m. ſome Drops; at Night alſo ſome Rain, not conſicera- 
ble. 18, Cloudy; in the Morning about twelve, ſome Drops; all this Week, 
- Morning and Evening, foggy and thick. 19, 20, 21, Extream hot; the 

Fogs ceaſed. X 

22, About one 4. m. ſome Rain; the Day after cloudy. 23, 24, 25. In 
the Morning cloudy ; after, very hot. 26, At Night alſo ſomewhat miſty, 
with Dany Flaſhes of Lightning, but no Thunder. The like Flaſhes mot 
Nights to the End of the Month, alſo often cloudy; at other Times extream 


hor. . | | 
Two Funerals; one the ninetcenth of a Fever; the other the twenty ſixth, 
whoſe Diſeaſe I do not know. | . 


October 1, About three 4. m. a very fierce Rain for near an Hour, milder 
towards the End; the Day after ſome flying Clouds. 2, About four, 4. m. 
a little Rain, the Day after as before; from eight p. m. till ten, moderate 
Rain. Þ Cloudy; about ten 4. m. Rain for ſomewhat more than an Hour, 
4, Cloudy, between eight and ten p. m. a very ſmart Rain for above an Hour, 
5; About nine 4. m. a little Shower, 6, About five, a. m. a little Shower; a- 
nother paſt ſix: The Day after, and the ſeventh, extream hot. 8, Hot in 
the Morning; Afternoon a Shew of a Tornado, with Thunder, and a con- 
ſiderable Wind, but no Rain. 

Thence to 16, ſome flying Clouds, but generally hot. 16, About four 
p. m. a little Rain, the Sin Mining then, and the whole Day, very hot; a- 
bout eight p. m. a very ſtrong Tornado, Wind and Rain for about half an 
Hour, afterward the Rain continued, but more moderate, for near two 
Hours. 17, Clear and hot, 18, So too, except that about three p. m. there 
was a very ſhort Shower, 1 9 and 20, ſomewhat cloudy. 

21, About ſeven 4. m. a few Drops; after, clear and extream hot, but 
quickly cloudy again; at eleven 4. m. a violent Tornado, with very ſtrong Rain 
and Thunder tor near an, Hqur; thence all the Time till Night, thick and 
miſty; till two p. . Rain. 22, Cloudy. 23, Clear and hot. 24, Somewhat 
cloudy at ſeven p. m. a little Rain. 25, Cloudy; about eleven a.m. Expe- 
cation of a Tornado, with ſome Thunder, but it ended in a few Drops of Rain 
about one p. m. 26, About two 4. m. a very violent Tornado; and after the 
Wind, Rain not very fierce, which laſted till eight a. m. the Day after clou- 
dy. 27, About ten p. n. a violent Wind with Rain, but it laſted not long. 
28, About three 4. n. a ſtrong Rain for near an Hour, the Day aſter extream 
hot. 29 and 30, Hot, yet with ſome Clouds. 30, Half an Hour after eleven 
p.. began a very furious Tornado, the Wind was quickly over, but the Rain 
laſted with extream Violence about two Hours. -31, In the Morning very 


** 5 * 


hot, about two 2. m, a violent Tornage, with Rain and Thunder. very near, 
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"IT ceaſed ſometimes, but beginning again, laſted till near four p. m. afterward. 


cloudy. 


Three Funerals, all upon the ſixth Day; two of Fevers, the other I know 
Nov. Clear and extream hot till the fixth. 6, About half an Hour paſt 


one in the Morning, a very violent Rain for more than an Hour. 


Thence to 14, except that the eleventh at Night there were ſome few 
Drops, very hor. Zh 1 | GT HY 
14, Extream hot, about nine p. m. a little Shower; the ſame Night about 
one, a ſmart Rain for an Hour and half. 15, Hot, toward Night cloudy and 
foggy : Thence to 19 very hot. 19, Some Likelihood of a Tornado, but no- 
thing followed. | | 3 
20, About one p. m. a ſhort Shower, about a Quarter paſ two another 
not much longer; till Night cloudy: Thence to 26, no Rain, but cloudy 
and ſomewhat cooler; yet ſome Days extream hot. 26, About ten p. m. a 
ſhort Shower. 27, About two another, the reſt clear. 30, About two a.m. 
fierce Rain for about half an Hour. | 


here remembred; yet the Air has been clearer than it uſes to be in England 
one Day with another. | 


not always; the Wind ceaſes not pony upon the Rain, but after, ſome- 
times it does: In this Place it comes (as does an Hermitan) moſt frequent! 
from the North, taking in the next Points, whether to the Eaſt or Weſt, 


3 but chiefly the Eaſt, tho' I have ſeen both that and an Hermitan from other 


Points; fo the Account is not without Exception. There are in it ſhort 
uncertain Blaſts from all Quarters, which I believe reach not many Yards, 
but the general Wind (for ought that I ſee) is not fo unconſtant; Veſlels 
that go to Windward are helped by them, when they are not over-ftrong, 
for they arc oppoſite to the Sea-Breeze, and they can ſteer by them a rg 
lar Courſe z which ſure they could not do, if they were very irregular. They 
never fail to give Warning before-hand, tho* ſometimes after that Warni 
they do not follow; there is a very black Cloud appears afar, in which if 
there be a kind of white Spot, the Wind will be moſt, if not the Rain ; 
this the Saylors ſay. Sometimes there is that Mark, ſometimes not, tho' I 
_ J en from it is not very certain; as neither are any perhaps 
of that kind. | 


I 2 


This laſt Year has been the wetteſt and moſt cloudy of any that can be 1. p. Gr. 


A Tornado is a violent Storm of Wind, followed commonly by Rain, but bh, p. 692. 


Weight: The 
Inches, whoſe Area is a 
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XXII. D. b. Oun. gr. M. B. i6. Oun. gr. M. == 
The Rain at 6 — axes | mts 
College Aug. 19|2 6 216| Jan. 64 10 10 [May 444 10 47 
— 2614 6 246 1310 1 12 1197. 6 © 
223,p, 357, f——_—_—— 20|1 10 470 18 J 2 105 
Sept. 219 4 96 27]1 5 82 271 7 60 
93 10 397 | « 56 N 
160 1 204 Feb. 36 11 372 June 10 o 90 
230 6 336 104 9.242 816 6 150 
304 1 444 1710 6 291 1710 2 120 
— — 2440 2 180 2217 5 285 
07. 121 8 2 SD ie 2911 F 84 
2 60 arch 2 — — 
210 1 23 olo 2 459| uh 6O 1 120 
2800 o 47 1600 © 396 13116 1 © 
— — 2314 4263 2011 7 240 
[Nov. 40 o 207 30 1 F 285 2716 1 256 
een 65 — — — — — 1 — 
rn 
RES d 202 2 000 1210 0 © 
Dec. 20 8 126 270 7 390 | 
C — — 
16/1 3 437 i 
30 L8 93 | 


- rr — of the Quantities of Rain fallen in one Year in Greſbam Col- 
ge, ; 
Monday 28 till Auguſt 12, 1696, by Pounds, Ounces and Grains, Troy 


The Sum amounted to 


Month, begun Aug. 12, 1695, and the Rain was weigh'd every 


131 7 


th. Oun. gr. 


113, which is 


a Cylinder of the aforeſaid Diameter, viz. 1 1,4 Inches. 
ABCD is a Frame to ſupport the Glaſſes. E is a large Bolt- head, with 
a Neck of twenty Inches long, and capable of holding above two Gallons. F 


Fig. 18. 


is a Funnel, whoſe Diameter is eleven Inches and , from & to H. I, X, are 
two Stays, or Pack-Threads which are ſtrained by two Pins, L, M, to hold 
e Tunnel ſteady againſt the high Winds. NM, the Pipe 
ing no wider than + of an Inch 


N 


but little. 


— 


iameter of the Veſſel which receives the Rain being 11,4 
lirtle more than 102, 1 Inches. 


equal to 29,11 Inches in 


of the Tunnel, at 
» through which the Evaporation can be 


JANUARY, 
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GT winds, | Barom. | Rain. | D. þ.| Weather. _ — | Kain 
ses, 8 Frotty 30 02 
e * — — 17. 12 Cloudy N N. w. 30 o | | 
Fair 39 04 4 + ne HY — — 
rere 
Miſling |S. 30 06 18. 120 Fair |S. W. 30 10 4 
Fog |>S.by W. 30 7% 8 . 
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—::; ʃt:ſsſÃꝗ ↄ ↄ ] ¹—A.A v ⅛éUü! ?,. * 


"es 


(23) 
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E.v. N.o[29 goo 3 6;jCioudy JW. 129 80 
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bair N. N. e. o 29 94 | Ice, very E. 8. E. 129 32 
E. a9 91 23. 12 Cold. JS. E. 229 2949 
Cloudy ] 1129 79 [9 Rain — 122 2810 89 
8 b. W. 229 65 | 6 Miſling E. b. 5.029 3 | 
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9 Rain b. S. o0I29 62 1 29 810 43 
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N. W. 1129 731 47. 12 Rain 
——- 6c 
IN. 229 7210 46 5 Rain N. E. b. . o 
W. n. w. 129 75 18. 12 Warm JS. E. 1 
n 9 | Fair S. S. E. o 
N. 529 75| 5 Cloudy JE 12 
1 | [|19.12|Hot _ Eb. 
: 9 Fair 8. O 
6 Cioudy 8.c.b. 6.1 
N. b. E. 2 20. 11 Cooler IS. 4 
29 71 OO 22 9 Fair S. b. W. 2 
W. olzg 72 6 Showers S. S. W. 3 
— W. 1 29 71 21.12 - JS.W.b.w.s 
S.b.W. 229 70 9 Fair 
S. W. 129 66 6\dhowers|S. b. E. 1 
22,12 | and E. S. E. 1 
8 by E 1029 7800 76 9 Cooler IS. w. b. S.; 
S. by E. 129 7810 134 6 Ram 8. b. E. 1 
S. by E. 1129 Bo 23. 12 Cloudy S. b. W. 2 
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N. n. W. 229 85 127. 12 Warmer S. I 
N. N. E. o 29 82 9 | Fair E. o 
N. E. 2129 69] 55am N I 
28. 120 Showers] E. b. N. 1 
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. | Weather. | Winds. | Barom. | Rain.) | D. h.| Weather. Winds. | Barom. | Rain. 
Fair W. 2,29 60 6] Fair 
and [29 60 17. 12 
Hot 8. o 29 60 9|Cloudy N. W. of30 os 
Fair $.W.b.$.2 29 $7 6 N. W. ol30 o4 
W. 3129. $2 18, 12 Fair N. N. 1130 
Rain |S. 129 goſo 23 9 E. 120 
Cloudy |S, 1,29 51 6 E. 030 os 
Tnunder] N. W. 229 55 19. 12 Fair E. b. S. 130 os 
N. b. W O 29 72]0 46 2E. 930 os 
6] Milling N. b. w. 229 8 6 Fur E. b. 8. l 30 03 
Fair and N. 3129 90 20. 12 E. b. S. ol 30 oo 
Cool E. S. E 0j29 99 [0 02 9 Hot 29 92 
Fair E.b. >. 5 30 ol 56 Falr E. b.S.olzg 87 
Fair S. W. of3o0 o4 9 |Cloudy W. 929 86] _ 
Fair S. W. 5 30 06 6 Miſling {W.b.>. o 29 86 
and 1S.S.W.1130 07 22. 124 N. b. W. 129 89 
Hotter 030 o8 2ICondz [E. 1429 90 | 
Fair W. d. 5. 1130 og 6 Fur E ii 03] 
and IS. by E. 0Jz3o cg 23.12] and 2 
Hot 30 10 9 Hot S. b. W. 129 73 
Fair E. b. N. ole » 6 Kain T. b. W. 2 29 57 
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Cloudy LA | 9 Cooler 8. 2129 5810 os 
Cloudy N. N. E. 230 Oz 6 Fair 8. w. b. w. 329 62 [0 19 
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Much N. n. w. 1 29 57 | 6 8 f 129 69 * 
N. n. w. 1 29 4713 2 | 9 F 
ot 3 1 29 420 9¹ 5 — 2 —2ÄEU—— — 4 
Miſling f I 119. 12 Fair 8 
| . | W.b.S. 1/29 5140 38 0 W. 1129 73 4 3 
Wind. 2 29 52% 16 | G6|Cloudy We. 1 79 11] 
Cloudy |S. W. 3 29 67 30. 12 | Miſling- W. S. w. 1129 74 
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Weather. Winds. | Barom. | Rain 1. 77 


Muithng [. 3129 37 333 
Warm IS. w. b.. 4429 45 17. 12 
Fair 29 66 | 9 
Tiouay |S, 2129 690 20 7 te 
warm &][łVV- 329 7 18. 12 
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D. Z. Heather. ] Winds. | Barom.y Rain. | 2. . br | Winds. 
8[Froit IS. w. b . 229 63 8 eroſt Is. 0 
t. 12|Sleet |S. W. 229 62 17.12] and 
o Cloudy 29 6510 12 0] Fair 
8] air d. S. W. [29 67]9 ©6 8 Kain 5. E. b. S. 2 
2. 12] Warmer]. S. w. 129 68 18. 121 Fair and Is. w. b. v. 2 
9] Showers| _ 29 6419 03 9] Cold 
Sur S; 1129 $55 : > Rain & 5. b. E. 2 
3. 12 h 19, 12] Coldthaw[S.W.b.1.3 
9] Cloudy |S b. W. 320 49. gf fair | 
$| Showers| 5. 3129 40 : k | Rain d. W. 2 
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cold S. b. W. o 29 43 | 0 Cloudy 
8 [Nen Is. W.b. s. 329 22 [0 26 d Rain & 
7. 12 Fair and| W. b. S. 429 28 23. 12] Warm 
8. 11 W. b. S. 229 12 24. 12 Rain 
2 Fairer [W. S.. 2290 27] 32 | Stormy 
 B\Far |S: „ 39 33% 23 [Some |S.w.b.ſ.8 
9. 12|Cloudy W.S.w2lz2g 22 25. 12] Fair S. W. b. w. s 
9] Snow S. S. E. 129 27 9 |SomeRain 3 
8|Cloudy W.S.w.o[zg 42|9 30 8 S. W. 4 
10. 12 Miſty IS. W. b. S. 29 48 26. 12|Rain S. w. b. w. 3 
C 
8s N. b. E. 129 48 | $[Smallrr.| W.S.w.3 
| It, 10% N.b.E.1]29 47 27.12] and |W.S.w.3 
1 Pair 
"8[dnow 3 N. b. W. 219 46> 56 er 
| 12. 12|Inches. N. b. W. 129 54 28. 12] Same W. b. N. 1 
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13. 12] and W.S w. 19 58 „ 429. 6 E. b. N. 2 
[Fair . 20 6² | | o[Sleet 
*  g Fair, now W. S. WI II 63] — fot & N. 5. W. 
14. 12% Had, | W.bS.2129 61 30. 12] Fair N. N. w. 2 
Slap om 29 20[.— 9|Rain 
—8|Froit N. N. w. 129 980 . 
15. 120 Miſty & W. b. Noſz29 98 | 
| gfleſs cold] 130 orf 
5 8 Cloudy | 3 29 92 —.— 
16. 12J Fair 8. S. E. 229 92 
| 9 Thaw 29 81 
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. | Weather. | Winds. | Barom.| Rain. ID. 6. Weather. Winds. Barom. i Rain. |: 
1114 ———— ———_— — < 67 2c a — — — 
Hard Fr. JF W. 85 48 d. d. W. 29 09 
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Snow 3 {29 78 | looſen ſj noe 
1 W.n.w.0 29 93 -8 | Gioudy \s.w.b.S.3}29: 32,9 40 
Foggy W. b. N. 30 1 _ | 18.12} and Is. w. b. s. 229 30 
| zo wrt 9 | Warm 209 14 | 
8] Cloudy IW. d. o. o 8 | Fair D. b. W. OI29 72 ; 
2 W. b. S. 0 30 11 9. 12 Cooler S. b. E. 129 67 l 
tle Ta] W. b. S. o 30 1601 32 2 Kun 29 35 5 
W.b.>.0 30 o SF. d. 329 2300 56 
Foggy |S. W. 30 08 20. 12 Rain S. b. E. 5 28 9 K 
| S.. b. .o 30 c6. rr rae ED ST 
Fog and] S. w. b. l. oO 30 02 | 84] Fair and] W. 4 209 | 36 1. abs 
Miſling S. b. W. o] 30 03 I [>1. 12 |Colder [W. 329 52 | 
S. by E. 0 30 0 41 Rain | 29 52 
8 705 E. 5. E. 1129 97 » W.v.S. 4129 49 
Warm [E. 2|29 94 22. 120 Fair W. S. w.329 35 
Clearer S. e, b. e. 1 2. 92 | 9 IC 51 29 66 
Mut7 |S, . ofz9 92 IN 1129. 81. 
Clearer |S. F. of29 7 | [23-12 Cloudy n 
Miſty [E.byS, olz9 88] þF. 21 — 129. 65 
Mit |Ebysolg 55/0 64 8 |[Cioudy 5. W. (19 34 | 
Fair E. byS. 129 86 24. 12 Warm IW. b. n. 19 56 
Kain S. d. W. 229 990 oz TT ET d. 5. 242.9- 94 
Cloudy 1S.b.W.3129 98 2s. 12 [Fair WIS. w. z IA, 95 
& warm §.S. W. 429 4.4 YE 21 | 2. 9. 
Cloudy 8. 6 29 60 | 8 Cloudy W. d. S. 3 19 93 | 
Rain W. db. S. 69 64 26. 12 | and W. b. S. 4029 go 
Fair \|W.b.S.2 [29 96 ſ 49 % 9 Warm | 29 77 
Fair and| W. S. W430 woof i 'q © * Nin T Wb 29 To 
Cooler S. W. 330 14 11 | 27.12 | Colder Sb. . 429 43 
Cloudy |. zo oof, JL 9 Fairer 4 07 
Rain W. n. w.3 29 790 72 * 8]Froft & S. W. 30 a9 
Fair | 28, 12 [Fair | -- 4 5 * e 
| 30 11 9 | Froft 22 4 
Frott e. d. l. o 30 wl | | $[Wamea|TW. 7135 m7\- 
Fair IS. S. E. 130 a6 ſo 19. 120 Rain S. W. 8 28 79 
Cloud v 29 96 9 | Calder | © 1:8 69 
8 Snow W.b.S. 3 238 79 
| 30. 12 Froſt & W. b. S. 328 35 
Rain Ks 9 | Fair 
1 7 Fron W. 029 23}. 
A 31.12] and IW. n. w2 29 36 
— — Eee 
Cloudy S. b. W. 2 19 60 o oil v SH RTE > ; fre 
Rain |S. 329 0 en el 5:7 * 
Warm 7129 44 b 3 
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ds. at N. E. 13 and 14. Qoſe and cloudy Weather, with much 
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As far as I have learned, the Mercury riſes and falls much after the ſame 
Meaſure in moſt Parts of our Iſland; and of this you may better judge by 
ſome Obſervations I have here tranſcribed and ſent you, of the very low Sta- 
tions, December 28, about three of the Clock Mercury 28, 17; on the twen- 
ty ninth about two Hours and an half 28, 18; and Jan. 2, about the ſame 
Hour 28, of, and this time it hardly riſe before I went to Bed; and on the 
ſixth till about three Hours 28, 19; but this time before nine at Night it 
was got to 29, 28. What I note is, that though once I faw it lower many 
Years ago, yet never ſince I kept my Obſervations, did the Quick- ſilver de- 
ſcend ſo often to thoſe Pitches; or when it was found very low, did it ever 
continue ſo for any conſiderable time, as it hath done this Year ; during which 
it hath never been very high, and, as I remember, generally much lower 
thin other Years. This hath proved very unſeaſonable here, and ſo back- 


ward, that I thought I had never known the like; but examining my Obſer- 1 
vations, I find that of 1673 much what as late, though the Conſequence prov - ü 


1 


ed not fo fatal to theſe Parts of all Europe, as this. rf 


* " 


The Weber XXVI. At Emuy:inChiza in the Latitude of 240 20'. N. An. 1698, O&vd. 4A | 
1699, % From 1 to 8, the Weather was fair and clear, the Mercury's Alt. 29+ Di- 
he eighth to the eleventh, cloſe and cloudy Weather, the Mer- 


Emuy , git. From t 
N cury falling to 29 Di 


ingham, u. 14 . cloud 12. Cloſe Weather, 3 freſh 
| Rain, | 


freſh 
Winds from M E. to N. M. 7 | 
The Tides, (which commonly flow three Fathoms) did flow above half a 
ih 5 higher three Days after the Full- Moon, than it did on the Full- Moon 
at V e eee 
1 2 Fair and clear Weather, with ſmall Gales at N. E. From the fifteenth 
tg the twenty fourth, fine, moderate, fair Weather, with ſmall Gales at N. E. 
to nde thirty firft; Winds and Weather variable. *} 1 th 
Nov. 1 to 15. Variable, cloſe and tloudy Weather, with ſome Rain, and 
variable Gales round the Compass. . 1 
11. Fair and clear Weather, with ſmall Gales at N. E. in the Morning the 
eMercury's Alt. 29:4, at Noon 2.944, and at ten of the Night being _—_ 1 


. 


4 


; 0 87 ) 

Gne to 2024. 16.t Sur-rifing very cold, the Merrury's Alt. 2933.3 ar Noon 
4 — — ralac . — falling to 2977; at Night cold, ri> 
bang to 27; the Wind at N. E. 17. This Mornin cold, the Mercury at 
"XX 299; fair and clear Weather all Day, and at Night blowing fomewhat 
KB &ch ar V. E. the Mercury at 2947. 18. This Morning cold, the Mercury 
= ar 2922; all Day fair and pleaſant Weather, the Mercury falling to 2952, 
nnd by Noon to 293; the Weather fair, ſome what cloſe and cloudy, the 
XE Afteraoon Sun- ſhining and warm, and ar Night remperate, the Mercurx 
4 continuing at 294+ 3 ſmall Winds at N. E. and almoſt calm. . 

20. A pleaſant Sun-ſhining Morning, the Mercury at 2923 at Noon o- 
vercaſt and cloudy, with little Wind at N. E. the Mercury falling to 293 
in the Afternoon ſome Drops of Rain, with clofe Weather, and at Night 

the Mercury continuing at 29.2, with ſmall Weſterly Winds; ſome Rain 
ia the Night. 21. Cloſe and cloudy Weather, with ſmall Gales at N. E. 
the Mercury at 29+ in the Morning, and continued ſo all Day, with ſome 
Drops of Rain in the Afternoon, the Gale freſhning, and a Shower of Rain at 
eight of the Night, the Mercury rifing to 2973. 22. Gray and'cloudy Wea- 
iber all Day, with freſh; Gales between E. and N. E. the Mercury at 292, 
and at Night riſing to 294+; fair Weather, ſomewhat cloudy. 23. A very 
Cold Morning, fair and clear, with freth Gales from V. E. to N. the Mercury 
at 30 Dig. fair and clear all Day, with a moderate Gale about N. E. clear and 
Peery cold all Night, the Mercury continuing at 3o Dig. 24. A fair, clear 
ind cold Morning; the Wind at N. E. a te Gale, the Mercury conti- 
nuing at zo Dig. a clear Sun-ſhining Day, cold and clear all Night, the Mer- 
3% as before. 25. A ſharp, cold Morning, fair and clear, with a moderate 
ale at N. M. the Mercury fallen to 29; all Day fair and pleaſant, ' very 
warm, and no Wind, the Mercury falling at Noon to 292 and at Night 
being ſomewhat hazy and calm withal; to 2954.” 26. Temperate Weather 
all Night, and this Morning ſomewhat cloſe and hazy, and no Wind, the 
== Mercury at 292, and towards Noon growing clearer and warmer, riſing to 
29:5 3 {mall Breezes at N. E. at Night falling to 2944, temperate Weather. 
27. Fine, pleaſant Weather all Day, with ſmall, variable Breezes from the W. 
to W. and about to S. the: Mercury in the Morning at 2942, and at Noon 
falling to 29 4+ and at Night rifing to 292, fair Weather and calm. 28. 
Fine, moderate Weather, with a Gale at V. E. the Mercury at 29:4; in the 
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Afternoon the Gale freſhned, the Weather ſbmewhar cloudy, and it Night 
the Mercury was at 292, blowing freſh. 29. Fair and clear Weather, ſome- 
what cold this Morning, with a freſh Gale at N. E. the Mercury at 2912, 
fine, pleaſant Weather all Day, with ſmall Gales at N. E. at Noon the Mer- 
cury falling to 294+, and at Night being clear and ſomewhat cold, riſing to 
295+. | 30. Fair and pleaſant Weather, with ſmall Gales at V. E. the Mer- 
cury at 29 at Noon a freſh Gale, the Mercury falling to 2944 ;. at Night 
temperate Weather, and little Wind, the M riſing to 2975, 

Dec. 1. Fine, temperate Weather, with ſmall Gales at N. E. the Mercury: 
ret in the Morning; fair Weather all Day, and ſmall Breezes at M. E. 
e Mercury at Noon falling to 2944; and in the Evening to 29:2, and at 
= Night riſing to 2942, being fine; clear Weather, 2. Fair and —— 

| 2 cather 
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the Weather temperate, with ſmall Souther] 
the Afternoon calm, and ſomewhat hazy, the Mercury falling to 29223 at 


: (8) 
Weather, ſome what · cloudy, and overcaſt, with ſmall Gales at N. E. The 
Mercury at 292, and at Night gs 2945. 3. A clear and cold Morning, 
with a fine ſharp Gale at NV. b. E. the Mercury at 2923 a cold Air all Day, 
the Mercury at Noon * to 29, and at Night the Gale freſhning made 


it colder, the Mercury riſing to 2945. 4. A ſharp Morning, with a freth * I 


Gale at N. 6b. E. the Mercury at 292; fair and clear all Day, with a ſmall 


Northerly Gale, the Mercury by Noon falling to 2973 a ſerene, tempe- 4 | : 
rate Night, and almoſt calm, the Mercury as before. 5. A fine, clear 
Morning, with a moderate Gale at S. V. ſomewhat cold, the Mercury at 


29 , at Noon a ſmall Breeze at E. b. S. pleaſant Weather, the Mercury 
at 292; at Night a ſmall Gale at S. 5. E. fair and temperate Weather, 

ſomewhat hazy, the Mercury at 294. | 
6. This Morning ſomewhat cloſe and clove, with a few Drops of Rain, 
ree zes, the Mercury at 29, 


Night overcaſt and cloudy, with ſome Rain, blowing freſh at N. the Mer- 
cury riſing to 291+. 7. A gray Morning, clearing up with a freſh Gale at 
N. E. the Mercury at 2947; in the Afternoon the Horizon a little hazy, the 
Mercury falling to 2944; at Night clearer, with a freſher Gale, the Mercu- 
7 riſing to 2973 a very cold Night. 8. A ſharp, clear Morning, with a 
ne Gale at N. E. the Mercury at 303 at Noon falling to 29, a fine Sun- 
ſhining Day; at Night cold and clear, a ſmall Gale at N. E. the Mercury 
riling to 30. 9. This Morning as the laſt, all Day and Night the ſame, and 
the Mercury alſo. , 
10. A cold Morning, ſomewhat foggy, with a fine Gale at N. E. the Mer- 
cury at 30; all Day fair, clear, EE Cain at Night cold, the Mer- 
cury at 2933. 11. A cold Morning, with a moderate Gale at N. W. the Mer- 


cury at 29223 all Day fair and clear, the Mercury falling to 2903 at Night 


a freſh Gale at N. E. the Mercury at 2943. 12. A gray, cold Morning, 
ſomewhat cloudy, with a hazy Horizon, a freſh Gale at N. E. the Mercury 


at 29:3 towards Noon falling to 2947, with little Wind and fair Weather; I % 


at Night calm, and ſomewhat cold, the Mercury riſing to 2945. 13. A fine 
f Morning, with a ſmall Breeze at N. . the Mercury at 2922; at 
Yoon a (mall Gale at N. E. and in the Afternoon calm, the Mercury fallin 


to 855 all Day ſerene, at Night calm, with a clear Sky, ſomewhat, cold, ? 
the Mercury riſing to 2944. 14. A fine, temperate Morning, with ſome 


ſmall Rain like Dew, and a moderate Gale at S. V. the Mercury at 29:5; 
the Afternoon a little overcaſt, and the Horizon ſomewhat hazy, a ſmall 
Gale at S. E. the Mercury falling to 29443 at Night temperate and calm, 


the Mercury rifing to 2877. . 15. A fine, "temperate, calm Morning, the i 


Mercury at 29213; at Noon fair, pleaſant, calm Weather, the Mercury 


fallen to 2932; all the Afternoon, and at Night, a freſh Gale at N. E. fair 4 


Weather, the Mercury riling to 291. 16. A gray, cloudy Morning, ſome- 


what hazy, with a freſh Gale at N. E. the Mercury at 2944 at Noon fair 
and clear, and Gale moderate, and the Mercury falling almoſt to 29 
rhe Afternoon ſomewhat cloudy, with a fine Gale at NM. E. at Night 2 
little Wind, ſerene and ſharp, the Mercury tiſing to 2922. 17. A gr 
* | = | | Morning 8 

3} —_ 


og 
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Morning ſomewhat cold, with a fine Gale ar N. E. the Mercury at 2933, 
nnd at Noon falling to 2944; at Night little Wind, the Mercury riſing to 
912. 18. A fair, temperate, calm Morning, ſomewhat foggy, the Mer- 
cury at 294+; all Day fair Weather, ſomewhat cloudy, with ſmall Winds 
Ws ac N. E. the Mercury falling to 29443 at Night blowing freſh, the Mer- 
cury riſing to 2945. 19. A gray, cloudy Morning, with a freſh Gale at 
N. E. the Mercury at 29; cloſe, thick Weather, with continual Rain all 
Day and Night, and a moderate Gale at N. E. at Night the Mercury riſing 
to 2912. 20. Cloſe, thick, rainy Weather, in the Morning, with a mode- - 
rate Gale at N. E. the Mercury falling below 29433 and by Noon to 29355 
continual thick, rainy Weather all Day and Night, the Mercury at 2955 
and the Gale as before. | 

21. A gray, cloudy Morning, but fair, and beginning to clear up, and 
calm withal, the Mercury at 294+; at Noon fair Weather, and ſomewhat 
clear, with a ſmall Gale at S. V. the Mercury falling to 294+; at Night 
calm and ſomewhat cloudy, the Mercury at 294+. 22. A gray, cloudy 
Morning, continuing ſo all Day, with a ſmall Gale at N. E. the Mercury at 
29:4, at Night riſfing-to 2945. 23. A gtay, cloudy Morning, continuing 
ſo all Day, with ſmall Gales at N. E. the ar at 297: ; at Night more 
ſcrene, the Mercury riſing to 2947. 24. A gray Morning, and calm Wea- | 
ther, the Mercury at 2934; cloſe and cloudy Weather all Day, and no 
Wind, the Mercury falling to 294+; at Night riſing almoſt to 2934. —_— 
gray, cloudy Morning, (ſome Rain before Day- light) with ſmall. Southerly 
Breezes, the Mercury at 294%. Towards Noon Sun-ſhining and pleaſant, 
little Wind variable, the Mercury falling to 2942.; the Afternoon, and at 

Night, overcaſt and cloudy; the Wind at S. 4. E. and the Mercury rifing to 

or. 27. A fine, pleaſant Morning, with a hazy Horizon, and altogether 
calm, the Mercury at 29, and by Noon at 294; all Day pleaſant Wea- 
ther, and at Night ſmall Gales at North Za, the Mei riſing to 2975. 
2. A fine, pleaſant Morning, with a ſmall Breeze at E. N. E. the Horizon 
ſomewhat hazy, and the Mercury at 29, at Noon falling to 2944 all 
Day fair and pleaſant Weather, with the aforeſaid Breeze; at Night calm, 
the Mercury falling almoſt to 29-2. 29. A gray Morning, with a cloſe Ho- 
rizon, and a ſmall Breeze about E. N. E. the Mercury at 29.7 3, calm all che 
Forenoon, in the Afternoon pleaſant Weather, with a ſmall Gale at S. E. the 
Mercury at 29 at Night calm, the Mercury at 29 .. 30. A gray, clou- 
dy Morning, and cloſe Weather, with a freſh Gale at S. . the Mercury at 
29723 all Day cloudy and dark, the Gale b N veering to E. N. E. 
the Mercury riſing to 294+ 31. Gray, cloudy Weather afl Day, with a 
freſh Gale at N. E. in the Evening Tome. Rain, blowing - freſh all 


Ni ht. b | ert 

Fant, 1699. Variable Weather, with ſmall Gales at N. E. Rio thick 
Weather all Day and Night, with little Wind at N. E. 3. r thick, - 
rainy Weather all Day and Night, the Wind at N. E. 4. Fair Weather, ſome- 
what cloſe, and calm all Day and Night. . Cloſe Weather, with ſome Rain, 
and calm this Forenoon; and in the a ſmall Breeze at . N. V. 
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O. 4 Veather | Winds. (Clouds Barom 
| N.w.b.w. 30 22 
17. 12JFoggy IN. W. 30 24 
c 3 30 27 
** IW. 30 26 
18. 12 
1 + EN 
dog 
9. 12 
3 5 20 34 
tldard Fr s. o 30 27 
20, 120VCair 5. b. E. 1 30 24 
c|foggy JO 21 
___ tHardtr. 30 18 
21, 12]t'og 30 18 
Fair 30 18 
d ſcxoit 30 16 
zz. 12] and 30 18 
— + 2o bp 
t|Cloudy IN. E. 2 30 15 
23. I2]Fair 
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{Froſt 30 13 
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Fair 30 12 
 Vfrog 30 11 
be. 100 39 12 
_ 20 09 
3 30 05 
26. 12]5ame 
0 29 96 
Fron ENTE. olg. 29 76 
17. 12 nn E.b.N. 1 29 72 
E 22 59 
e — 2 S. e. b. ſ. 29 48 
18. 12] and . bl 21S. [29 47 
Sag , Thaw _ 29 66 
fror N W.b.n 29 86 
9. 12]Fair = Iii 87 
9Rain 29 72 
8]Cloudy 
30. 12] Warm wy 
Day 86. S. 
n 
31. 12 8 3 
Rain 8. S. E. 208. S. E. 


39 


| FEBRUAR V. 1699. | 
Io. +þ.|Weather.| Winds. Clouds.\ Barom | Ther | Rain O. 6. Weather | Winds. "Clouds ' 
S. W. 1 29 43 98 7 Eb. No 
leaſant W. b. S. 28. W. 29 53108 [7. 12 Cloudy E. b. N. , 
Day W.b.S. 8 | 2 83 — 2 Rain — — 
mall Fr W. S. w. o W. n. W 29 88 7 Fair and} W. n. w.! 
b. W. o 29 4 N. W. 1 
E 3 
S E. 38. b. E. [29 59 W. d. S. 3 
8b W. 38 W. 29 51 W. b. n. 
W. b. { 29 64 
7]Smau Frot W. d. w. W 29 74 W.S.w.1 
23 11 429 
1 Gau -IS. 18. W. 29 73 89 — 
13 Cloudy F. W. db. W. e W.. 29 481104 W. S. w. IW. N. w 
| E. 4 ; | 
. 22) Fair 4 9s 3 W 29 511113 W.b.n. 2 
= 0/Rain s. JW. 19 4891 | 
= 7/Small Fr. W 11 29 76] 85 oudy W.b.d. W.N.w. 
= 12/Fair | 22, I2]Sleet N. W. 3 . 
| Y Rain 29 -52| 93 | | 1 F 
| E violent W. . 81. b.N. d.N.128 991103 I 52 71H. Fro N. W. 2| 
9 125 .n.w. 10 N. W. [29 22 [107 3. 12|Fair * . 
| A F 78] 92 5 ojsleet 
* loudy N. W. o'N.w.v.nſ29 98 8 7[Cioudy NN. w.o 
| 11 Fair b. W. IN. W. 30 00 101 24. 12|Bluſter, 
4 oudy ey eee 88 99 4 * 
4 7]|Muling W. d. w. 3 W. b. n.29 79 [106 age Fair N. v. b. w. 1 | 
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A thete Tinter, N have never ſet down the Flying u the Cu, but when 
hey varied from the Winds; which oftentimes happens, eſpecially before the 
N. 245. f.. Wind ſhifteth its Courſe: Mountains, Cc. may cauſe ſome Variation, but as 
little at Upminſeer, as almoſt any where. This laſt Column will be neceſ- 


K. 26... My Thermometer is graduated by Inches and decimal Parts. The Point of 
r. Freezing is about 80, or at moſt 82 Den: and conſequently 'tis cold at 


<< 


Air. | | 
T be Winter has been ſo mild (as appears by the Thermometer ) that many 
of the Days of November and December were not much colder than many of 
the Mornings and Evenings of the warmer Months. Theſe two laſt Months 


Mm 
| Wea 


e 
rer ty Vards in its Breadth, and ſpending it ſelf 
E in about ſeven Minutes of Time. Its firſt diſcerned Aſſault was upon a Milk- 
«maid, taking her Pail and Hat from off her Head, and carrying her Pail many 
Scores of Yards from her, where it lay undiſcovered ſome Days. Next it 
ſtormid the Yard of one Sprigg, dwelling in Weſthorp, where it blew a Wag- 
1 off the Axle-rrees, breaking the Wbeelt and Aule. treef in pieces, and 
blowing three of the heels fo ſhatter d over a Wall. This Waggon ſtood ſome- 
What croſs to the Paſſage of the Wind. Another Waggon of Mr. Salisbury's 
marched with great Speed upon its heels againſt the Side of his Houſe, to 
the Aﬀoniſhment of the Inhabitants: A Branch of an Aſb- tree, of that Big- 

— neſs that two luſty Men could fearce lift it, blew over Mr. Salisbury Houte 
without hurting it, and yet this Branch was torn from a Tree an hundred 
Yards.diſtant from that Houſe. A Slate was forced upon a Window of the 
-Houſe-of Sam. Templer, Eſq; which very much bent an Iron Bar in it; and 
vet tis certain, that the neareſt Place the Slate was firſt forced from, was 
near 


— 
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near 200 Yards. At Mr. Maidwell Senior, it-forced open a Door, breaking 
the Latch, and thence marching through the Entry, and forcing open the 
Dairy-door, it over-rurned the Milk -Veſſels, and blew out three Panes or 
Lights in the Window, next it mounted the Chambers, and blew out 9 Lights 
more. From thence it proceeded to the Parſonage, whoſe Roof it more than 
decimated z rhence croſſeth the narrow Street, and forcibly drives a Man 
headlong into the Doors of Tho Briggs. Then, it paſſed with a curſory Salute 
4 at Tho. Mar ſton's, down to Mr. Geo. Wignil's, at leaſt a Furlong's Diſtance 
7 from Marfton's, and two Furlongs from Sprig's, where it plaid notorious Ex- 
ploits, blowing a large Hovel of Peaſe from its Supporters, and ſerting it 
cleverly upon the Ground, without any conſiderable Damage to the Thatch. . 
Here it blew a Gare-poſt fix'd two Foot and an half in the Ground, out of 
the Earth, and carried it into the Fields many Yards from its firſt Abode. 
Y Abour half a Mile diſtant from the Town is a ſmall Mood on the Top-of + 
= an Hill, and partly GORE into a Vale encompaſſed by Northerly and Su- 
therly Hills; ſo that the Wind may ſeem confin'd to the Vale as a Chanel, 
before ir aſſaulted the Town, and thereby enforc'd to ſpend it ſelf only in that 
Glade. But I am unapt to think, that ſome Flatzs from the deſcending Woad- 
ound might contribute to this Accident, becauſe the Wind continued, fo 
fir as Men could judge, as high in the Field afterwards; and the Site of the 
Town did ex 7 (by reaſon of thoſe Valleys) a far greater Part of the 
Town to this Damage than was troubled, the Valley being above four or five - 
times the Breadth of that Part of the Town concerned in it. 

2. O#. 13, 1670. At Braybrook in a e. about eleven a Clock N. 3; 
the Wind in a ſtrange Form aſſaulted a Peaſe-Reek in the Field, uncoverin > ay 
the Thatch of. it, and leaving another within twenty Yards uncon U. r 
Thence it proceeded to the Parſonage, where it carried not twelve, ſcarce 
eight Yards in Breadth, blowing up the End of a Barley- Reet, and therewith - 
ſome Stakes in it of near five Foot long. In the mean while it left a beat - 
hovel within fix Yards of the Barley-Keek,. and being without all Shelter, un- 
touched, no Part of the Thatch of the Hove] being fo much as furled.. 
vertheleſs it beat down a Jack-daw from the Reek with that Violence as forc' dd 
the Guts out of the Body, and made it bleed plentifully at the Mouth. This 
I faw, and took up in ſome Company the Daw very warm. Thence it went 
in a right Line to the Parſonage Houſe, took off the Cover of all the Houſe 
in its Compaſs. From hence it paſſed over the Town without any Damage, ., 
the Reſt of the Town 'being low in Situation,. and went-on to a Place 
called Fortbill, where it uncloathed fo much of the'Malt-houſe as lay within 
its Line and Breadtb, ſo as to expoſe the Malt upon the Floor to the open 


Braybrook ſtands in a Valley environed by Hills on three Sides, at three Quar- 
ders 1 Mile's Diſtance from it. But kar Frould chiefly chene) there is - 
au Hill.call'd by rhe Name of Clactbill, within a Mile of it, and exactly in 

IM that Point of the Compaſs in which the Wind then ſtood; no Hill in its way -- 
| du the Wind had paſſed over all the Places it ed. And which is re- - 
' mackable, there have been two Earthquakes in this Town within 9 ten 
3 Jer, 
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| Years, when the then gentle Air (or Wind ſhall J call-it)only-yibrated upon 
that Point Pf She Coppa, b donors noi ried nfo ig) 

By Sir Geo. 3. Dec. 21, 1674, The Wind here (at Tarbut) was extraordinary: It broke 

2 a Standard · Stone, that ſtood as an Obelisk near an old Church; Which Stone 

- 307 Was about twelve Foot high, five Foot broad, and near two Foot thick. 
Whole Woods were overturned, and torn up from the Root, though in a 
low Situation. It blew from the North - weſt, and of a long time the Wind 
had continued Weſterly. 55 . 25 1 

N 4. OR. 19, 1693. There happen'd a moſt violent Storm in Virginia, 

urgh; u. ö 22 . . 

231, p.6;9. which ſtopped the Courſe of the ancient Chanels, and made ſome where 
never were any: So that bet wixt the Bounds of Virginia and Newcaſtle in 
Penſilvania, on the Sea - board ſide, are many navigable Rivers for Sloops 
eee ee ee vw e * | Ag 

By..:;.n. F. Aug: 1, 1694. There happen'd here (at Warrington in Northamptonſhire) 

272. p. ha. hetween one and two a Clock a very terrible Fbirlwind amongſt the Shocks 

of Corn, in that Part of Acrement Cloſe, which is in the Poſſeſſion of Mr. Holt, 
and took up into the Air about 80 or 100 Shocks, carried a great deal out of 
Sight; the reſt was ſcattered about the Field, or on the Tops of Houſes or 
Trees thereabouts. I have ſeen of the Corn which was carried a Mile di- 
ſtant from the Field; and it is reported by Perſons of good Credit, that ſome 
was carried four or five Miles diſtant. The Vbirlwind continued in Acre- 
ment Cloſe full half an Hour; I my ſelf, and ſeveral other Perſons, ſaw at 
leaſt three or four Waggon Loads of Corn all at once whirled about in the Air. 
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<4 Spout « XXIX. Theſe Appearances are frequent abroad, but very ſeldom or never 
Le, Enereg ſeen before with us, tho' ſome pretend to have ſeen of them in the Downs. 
+ by Mr.Zach, The French call them Trombs, I iuppoſe from the Figure and the Noiſe that 
— 77; they make, that Word ſignifying a ſort of a Humming Top. They are certain 
Elevations of Water during Storms and Tempeſts, reaching from the Superfi- 
_ cies of the Sea to the Clouds. They happen ſeveral Ways, ſometimes the 
Water is ſeen to boil, and raiſe it ſelf for a conſiderable Space round about a 
Foot from the Surface, above which appears, as it were, a thick and black 
Smoke, in the midſt of which is obſerved a ſort of Stream or Pipe reſembling 
a Tunnel, which ariſeth as high as the Clouds; at other times theſe Pipes or ůÆÄ 
Tunnels are obſerv'd to come from the Clouds, and ſuck up the Water with 
great Noiſe and Violence. They move from the Place where they were firſt 
thered, according to the Motion of the Find, and diſcharge themſelves 
ometimes into the Sea, to the unavoidable Deſtruction of ſuch Ships as are 
in their Way, if they be ſmall Veſſels, and to their great Damage be the 
never ſo big. Sometimes on the Shore beating down all they meet with, 
and raiſing the Sand and Stones to a prodigious Height. Tis ſaid that Ve- 
ſels, that have any Force, uſually fire their Guns at them loaden with a Bar 
of Iron, and if they be ſo happy as to ſtrike them, the Water is preſently ſeen 

to run out of them with a mighty Noiſe, but no further Miſchief. 
One of thele Spouts happen d here at Topſbam, Aug. 7, 1694, between nine 
and ten, of the Clock in the Forenoon; *twas then very near, if not quite 
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3 Mr. Green's Houſe, which was for the moſt Part umtited. There were two 


(105) 
v. Water, which is look'd on as a ſpecial Providence, ſince had it been 
9 — tis concluded its Strength would have been much greater, and 
its Conſequences more ſad. The Water that was neareſt ſeemed to fly hi- 
ther and thither, as tho' it would fain make its Eſcape from it: Vet I cannot 
find upon Enquiry, that the Chanel was at all wholly dry. There was alſo 
ſome Wind, tho' not ſo violent as it had been before; or when the Sport 
or Tomb began to move, it went with the Wind (which was chen at WNW.) 
like a dark Smoke. * ' 1 | [ 2571. th 25v8 
The Marks-+4-4- ſhew the River, O, the Spout, S, Mr. Seawnrd's Honſe, 
which is gently toucht with lictle Damage, blowing only off a few Tiles; 
G, Widow Goldsworthy's Houſe, which it in part uncovered, and took al- 
mot all the Thatch off her Garden Wall. It took off alfo an Apple-rre 
which was no way decayed, and between fifteen and ſixteen Inches ah 
within two or three Inches from the Ground, almoft as exactly as any Saw 
could have done it, and carried it, as 1 judge, between twenty and chirty Foot 
from the Place, where it grew, and that not forward in the Path that it took, 
but almoſt directly back ward, which makes me conclude, that it had a dou» 
ble Motion; the one external from rhe Wind firait forward, the 6ther inter- 
nal and circular, like the Ny of a Fark, which a Man may carry in his Hand, 
that will ſtrike any thing either forward or back ward as it meets with it. H, 


Fig. 19, 


Houfes more, V, L, very much damaged in their Coverings, yet Mr. Mox- 
am's M. tho' it ſtood between them, and was mach bigher than eicher, had 
only two or three Quarries of Glas broken: EEE EHE, news the March 
of the Spout. X, Planks that were blown, fome upright, ſomic'ſeverdl Yards 
out of their Place. D, a Ship newly lanched, of about one Hundred Pu 
which was much ſhaken, but not hurt. K, a Maſt of near a Tun Weight, 
thrown out of its Place. C, an Anchor that was torn out of the Ground 
and carried 1 with a Boat that was faften'd to ity and blown 
up into the Air; that Boat was rent from the Hend to the rel. B, anothe 
new Boat blown about fix Foot high, and turned upſide down. F,'aFither- 
boat with one Man in it, which was near the Place where che Spont was ut 
firſt perceived, but through Mercy eſcaped. P, a Lane that goes from the 
River in which ſome Houfes ſuffered Damage, which ſhews that the Hp 
was divided in its March. Tis no fmall Merey that no Man, Woman, or 
Child received the leaſt Injury in their Perſons. 600 YE IM Ve end, 

XXX. 1. John Gill affirms, that he hath obſerved on ſeveral 'Occafions, Progetics 
that being in a Calm, that Way which the Sea began to loom or 'mbye, the T 


next Day the Wind was ſure to 0 2 _ = 


2. It hath been the Cuſtom of our Engliſh and French Inhabitants of the prognticis 
Caribbee anus, to fend in, about the Month of June, to the nativeCari#hees 7 _ 
of Dominico and St. Vincem, to'know-whether there would be any Hurrirnmen ct. Lang- 
that Year z and about ten or twelve Days before the Harrirane came, they fold 0-246 
ad conſtantly fend them Word, and it very rarely or ſeldom Failed. From 
Mone of theſe Iuiam, (whom in 1657 I engaged by Civilmies to remain with 
Irc ſcveral Years,) 1 had the following Prognoſticks. N 

P | 1. All 
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1. All Hurricanes come either on the Day of the Full, Change, or Quar- 
ter of the Moon. 12825 

2. If it will come on the Full · Moon, you being in the Change, then ob. 
ſerve theſe Signs. | 
That Day you will ſee the Skies very turbulent, the Sun more red than 
at other Times, a great Calm, and the Hills clear of Clouds or Fogs over 
them, which in the) Highlands are ſeldom ſo. Likewiſe in Hollows, or Con- 
caves of the Earth, or Wells, there will be a great Noiſe, as if you were ina 
great Storm, and at Night the Stars looking very big with Burs about them, i 
and the North-weſt. Sky very black and foul, the Sea ſmelling ſtronger than 
at other Times, as uſually it doth in great Storms, and ſometimes that Day, 
for an Hour or two, the Wind blows very hard Weſterly, out of his uſual 
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Courſe, 


On the Full of the Moon you have the ſame Signs, with a great Bur about 
the Moon, and many times about the Sun. A 

The like Signs muſt be taken notice of on the Quarter Days of the Moon, 
in the Months of July, Auguſt, and September; for the Hurricanes come in 
thoſe Months; the ſooneſt that I ever heard of was the twenty fifth of uh, 
2. the lateſt was the eighth of September; but the uſual Month they come in 
1³ El.. 4 
The Benefit J have had of foretelling theſe Hurricanes is, that whereas 3 
heretofore they were ſo dreadful, that all Ships were afraid to go to Sea, and 
did rather chuſe to ſtay in the Roads at Anchor, than to run the Hazard of 
the mercileſs Sea, altho' never Ship eſcaped at Anchor, but was. caſt aſhore, 3 
many times by the Violence of the Storm, ſome Veſſels have been caſt ſo 
far on the Shore, that when the Storm was over, they have been from twen i 
ty or thirty Yards dry from the Waſh of the Shore, and the Veſſels ſet whole; 
and by this means the Lives of thoſe that were in thoſe Veſſels were ſaved. 
But I finding that if a Man keeps his Ship ſailable, with good Store of Ba- 
laft, his Ports well barr'd and calkeds, his Top- maſts down, and his Tops too 
if he have Time, his Yards a-port laced, or long Ships, keeping ſecure hs 
Doors and Windows of his Ship, and ſhe will lie as well as in other Storm, 
and they may, having their Ships in a Readineſs, ſtay in the Road till the 
Storm. begins, which is always firſt at North, ſo to the North-weſt, till he 
| comes round to the South-eaſt, and then his Fury is over. So with the 
North Wind they may run away to the South, to get themſelves Sea- room 
for drift of the Sourh-weſt Wind where he blows. very fiercely; by theſe 
Means I. have, by God's Bleſſing, preſerved my ſelf in two Hurricanes az * 
Zea, and in three at Shore, in the Years 1677, 1678, 1660, 1665 and 1667, i 
. thoſe at Sea J loſt not a Sail, Yard, or Maſt, they being two great Hurri- 
- canes.. And in the Year 1667, I being on Shore at Nevis, there. was a Hu- 
ricane on the nineteenth Day of Auguſi, and fourteen Days before I did tale 
notice of the foregoing Signs on a full Moon, and I acquainted Sir Jobn Ber, 
Who was Commander of his Majeſty's Ship Coronation, and ſeveral other 
Commanders there, who did make their Ships ready for the Sea; and in 
the Morning about four of the Clock, the Wind coming hard Northery, 
R — 2 | they 
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| ( 107) 
t to Sea; and by God's Bleſſing came all back in four or five - 
— yon ſafe to the Road again. On the Shore, being confident, of the 
Hurricane's coming, I took ſuch Care before-hand ro ſecure my Su- 
gars and Goods in the Store-houſe, that when the Hurricane had carried 
away the Roof of the Houſe, all except one Hogſhead of Sugar remained 
ſafe. 
The Reaſons and Cauſes of theſe violent Storms, according to my Judg- 
ment, may be theſe: | RT S 
1. It is not unknown to all Men of Experience, that to the Southward of 
the Tropick there is conſtantly a Trade- ind, or Eaſterly Wind, which goes 
from the North to the South-Eaſt all the Year about: except where there 
are Reverſions of Breezes, and Inlets near the Land; fo that when this Hur- 
ricanc, or rather Whirlwind, comes in Oppoſition to the conſtant Trade- 
vvind, then he pours down with that Force and Violence, that it exceeds all 
Storms of Wind in the World; for he takes Trees away by the Roots, and 
Z thoſe that are extrordinarily ſtrong rooted, he twiſts off in the middle; In 
tze Hurricane in 1667, at Nevis, I ſaw the high Mountain that was all green 
with Trees, left in moſt Places bare, and the Wood lying in ſuch a Condi- 
IF tion, with half Trees, or Stumps, or Quarters, that one would think it al- 
moſt incredible. | val 
A 2. It is remarkable by all Men that have been in thoſe Parts where the Sun 
comes to a Zenith, that at his Approach towards the Zenith, there is al- 
ways fair Weather; bur at his Return to the Southwards, it occaſions off the 
North Parts of the Eguinoctial generally much Rains and Storms, as Torna- 
do's, and the like, which makes the Winds in the Tornados to come on ſe- 
veral Points. But before it comes, it calms the conſtant Eaſterly Winds; 
and when they are paſt, the Eaſterly Wind gathers Force again, and then 
the Weather clears up fair. n azxade 
3. The Wind being generally betwixt the Tropicks Eaſterly, unleſs at ſuch 
Times as before declared, meeting with the Oppoſition of theſe Hurricanes, 
which comes in a contrary Courſe to that Trade- M ind, doth. cauſe this violent 
Whirlwind, on the Sun's leaving the Zenith of Barbadoes, and thoſe. adjacent 
Iſlands; by which the Eaſterly Wind doth much decay of his Strength; and 
then the Weſt Wind, which is kept back by the Power of the Sun, doth 
with the greater Violence and Force pour down on thoſe Parts where he en- 
croaches. And it is uſual in our failing from Barbadoes, or thoſe I to 
the North for a Weſterly Wind, when we begin to loſe our Eaſterly Wind 
to have it calm, as it is before Hurricanes And then the Wind ſpringing 
Ps cauſeth it till it comes well ſettled, to be various; but after the ſettled 
eſterly Wind comes freſh, we have been conſtantly without thoſe Shuſ- 
flings from Point to Point. | now 
Here it is to be obſerved, that all Hurricanes begin from the North to the 
Weſtward, and on thoſe Points that the Eaſterly Wind doth moſt violently 
blow, doth the Hurricane blow moſt fiercely againſt it; for from the 
N. N. E. to the E. S. E. the Eaſterly Wind bloweth freſheſt ; ſo doth the 
W. N. M. to the S. S. M. in the Hurricane blow moſt violent; and when he 
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comes back to the 8. E. which is the common Courſe of the Trade Find, 
then he ceafſerh of his Violence, and fo breaks up. So, with Submiſſion to 
better Jud I rake the Cauſe of Hurricanes to be the Sun's leaving the 
Zenith of thoſe Parts towards the South. And Secondly, the Reverſe or Re- 

bounding back of the Wind, which is occaſioned by the calming of the 
Trade Wind. 
Bot it will be objected, Why ſhould not this Storm be all over thoſe Parts 
of the Weſt · Indies, as well as Barbadoes and the Leeward- Mandi? To which 
F anfwer; Thar it hath, in about twenty five Years of my Experience, taken 
its Courſe from Bermudas or Summer- Iſlands, to the Caribbee-//lands ; but 
ſeldom: or never doth he carry ſuch a Breadth, as from the Latitude of 16 
to 32 Degrees, which are the Latitudes of the one and rhe other Place; but 
it hath been odferyed, thar when Harricanes have been in Martinico, which 
is within two Degrees of Latitude, and two Degrees of Longitude, according 
to the Miles of that Circle, yet no Hurricane hath been in Barbadoes; nor * i 
could I ever call any of the former Storms at Barbadoes Hurricanes, till that 
in 25 Again, it hath been noted, that Hurricanes have done the like to 
che Northwatds: For when the Hurricaue hath been in Antegoa and St. Chri- 
Hepber b thoſe Ships that were but in the Latitude of twenty Degrees had no 
Hurricane, but conſtant Weſterly Winds reaſonably fair, and then there were 
no Hurricanes in Bermudas; and when the Hurricanes were at Bermudas, the e 
| Leeward or Caribbes Iſlands had no Hurricane; nor had thoſe Iſlands the Hur- * 
#irane when Barbadoes had it. 4H 
It may well be further objected, Why the Hurricane was never known to 
go further to the Weſtward than Porto Rico, which lies in or near the Lati- Þ 
rude of thoſe Hands of St. Chrifopher's? To this I anſwer, That from Porto 
Nico downwards, both that Iſland as well as Hiſpaniola, and other Iſlands 
there adjacent, are of yaſt Greatneſs, and very high Lands, that of themſelves * 
doth moſt commonly give Reverſal or Weſterly Winds at Night, through "i 
the Year: For there, 25 rhe Reaſons aforeſaid, the Eaſterly Wind, towards 3 
Nipht deth calm, and thoſe Lands afford a Land Find, which the other 
Hands cannot do, by Reaſon of the Smallinels of thoſe Caribbes Iſlands, but 
7 near the Shore, the Trade- Nd having his full Power till this General! 
nä comes for the Reaſons aforeſaid. 
I do imagine ſo likewiſe to the Southwards of Barbadoes, where the Tor- 
nadoes come frequently, there is no Hurricanes; neither was there at Barba- 
does, When thefe Fornadves did commonly come there, which made ſome 
mall Reverſal, though it was but for two or three Hours: Vet the Eaſterly 
Wind, giving ſome way by the Sun's declining from that Zenith, doth pre- 
vent this furious Reverſe, where it hath no Vem, till by the Violence of the 
two Winds it is forced. | | ? 
an Experi- XXI. We took a Pan of Mater (ſalted to the fame Degree as is common 
_— 1 the Solution of about a fortieth Part of Salt) about four Inches 
2 deep, and 7 Inches £- Diameter, in which we placed a Thermometer, and by 
Hailey, = means of a Parr of Coals, we brought the Water to the ſame Degree of Heat 
189. F. 366, Which is obſerved to be that of the Air in our hotteſt Summers; the Thermo- 
| by meter 
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meter nicely ſhewing it. This done, we affixed the Pan of Mater, with the 
Thermometer in it, to one End of the Beam of the Scales, and exactly counter- 
poiſed it with Weights in the other Scale; and by the Application or Remo- 
val of the Pan of Coals, we found it very eaſy to maintain the Water in the 
ſame Degree of Heat preciſely. — thus, we found the Weight of the 
Water ſenſibly to decreaſe; and at the End of two Hours we obſerved, that 


there wanted half an Ounce Troy, all but 7 Grains, or 233 Grains of Water, 
"2X which in that time had gone off in Vapour; tho? one could hardly perceive 
it ſmoak, and the Water were not ſenſibly warm. This Quantity in ſo ſhorr 
ga time ſeemed very conſiderable, being little leſs than 6 Ounces in 24 Hours, 
from ſo ſmall a Surface as a Circle of 8 Inches Diameter. To reduce this 
Experiment to an exact Calculus, and determine the Thickneſs of the Skin 
of Vater that had ſo evaporated, I afſum&,the Experiment alledged by 
= Dr, Edu. Bernard to have been made in the Oxford Society, viz. that the Cube 
Foot Engliſh of Mater weighs exactly 76 Pounds Troy; this divided by 1728, 
the Number of Inches in a Foot, will give 253+ Grains or half Ounce 13+ 
Grains for the Weight of a Cube Inch of Water; wherefore the Weight 
of 233 Grains is {++ or 37 Parts of 38 of a Cube Inch of Mater. Now the 
Area of the Circle, whoſe Diameter is 7 2 Inches, is 49 ſquare Inches; by 
which dividing the Quantity of Water evaporated, viz. ++ of an Inch, the 
Quote A or, ſhews that the Thickneſs of the Vater evaporated was 
the 53d Part of an Inch: But we will ſuppoſe it only the 6oth Part, for the 
Facility of Calculation. If therefore Water as warm as the Air in Summer, 
exhales the Thickneſs of a 6oth Part of an Inch in two Hours from its whole 
Surface, in 12 Hours it will exhale , of an Inch; which Quantity will be 
found abundantly ſufficient to ſerve for all the Rains, Springs, and Dews, and 
account for the Caſpian Sea's being always at a Stand, neither waſting nor 
overflowing z as likewiſe for the Current ſaid to ſet always in, at the Streigbts 
of Gibraltar, tho' thoſe Mediterranean Seas receive ſo many, and ſo conſi- 


derable Rivers. 


To eſtimate the Quantity of Water ariſing in Vapour out of the Sea, I 
think I ought to conſider it only for the Time the Sun is up, for that the 
Dews return in the Night as much, if not more Vapours than are then emit- 
ted; and in Summer the Days being longer than twelve Hours, this Exceſs 
is balanced by the weaker Action of the Sun, eſpecially when riſing before 
the Water be warmed : So that if I allow of an Inch of the Surface of 
— Sea to be raiſed per diem in Vapours, it may not be an improbable Cons 
jecture. | 

Upon this Suppoſition, every 10 Square Inches of the Surface of the Va- 
ter yields in Vapour per diem a Cube Inch of Mater; and each Square Foot 
half a Wine Pint; every ſpace of 4 Foot Square, a Gallon; a Mile Square, 
6914 Tons, a Square Degree, ſuppoſe of 69 Engliſh Miles, will evaporate 
33 Millions of Tuns: And if the Mediterranean be eſtimated at 40 Degrees 
long and 4 broad, Allowances being made for the Places where it is broader by 
thole where it is narrower, (and I am ſure I gueſs at the leaſt) there will 
be 160 Square Degrees of Sea; and conſequently the whole Medi- 
ter rancan 
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terraman muſt loſe in Vapour, in a Summer's Day, at leaſt 5280 Mil- 
lions of Tuns. And this Quantity of Vapour, though very great, is as 
little as can be concluded from the Experiment produced: And yet there 
remains another Cauſe, which cannot be reduced to the Rule, I mean the 
Winds, whereby the Surface of the Vater is lick'd up, ſomewhat faſter than 
it exhales by the Heat of the Sun, as is well known to thoſe that have con- 
ſidered thoſe drying Finds which blow ſometimes. | 

The Mediterranean receives theſe conſiderable Rivers; the Berus, the 

Rhone, the Tiber, the Po, the Danube, the Neiſter, the Boryſthenes, the Ta- 
nais, and the Nile, all the reſt being of no grout Note, and their Quantity 
of Vater inconſiderable. We will ſuppoſe each of theſe nine Rivers to 
bring down ten times as much Water as the River Thames, not that an 
of them is ſo great in Reality, but to comprehend with them all the ſmall 
Rivulets that fall into the Sea, which otherwiſe I know not how to allow 
for. 

To calculate the Water of the Thames, I aſſume that at Kingfion Bridge, 
where the Flood never reaches, and the Water always runs down, the Breadth 
of the Chanel is 100 Yards, and its Depth 3, it being reduced to an E- 
quality, (in both which Suppoſitions I am ſure I take with the moſt. ) 
Hence the Profile of the Water in this Place is 300 Square Yards: This 
multiplied by 48 Miles, (which I allow the Water to run in 24 Hours, at 2 
Miles in an Hour) or 84480 Yards, gives 25344000 Cubick Yards of Wa- 
ter to be evacuated every Day, that is, 20300000 Tons per diem; and I 
doubt not but in the Exceſs of my Meaſures of the Chanel of the River, 
T have made more than ſufficient Allowance for the Waters of the Brent, 
the Yandel, the Lea, and Darwent, which are all worth notice, that fall 
into the Thames below King fton. 7 5 

Now if each of the aforeſaid nine Rivers yield ten times as much Water 
as the Thames doth, twill follow that each of them yields but 203 Millions 
of Tons per diem, and the whole nine but 1827 Millions of Tons in a Day; 
which is but little more than + of what is proved to be raiſed in Vapour out 

of the Mediterranean in twelve Hours time. . 


The Fen- XXXII. In order to explain the Circulation of Vapour experimentally, 
, cauſed an Experiment of the Quantity of Vapours ariſing ſimply from the 
Reew « Warmth of the Water, without being expoſed either to Sun or Wind, to 


Coll. 1693. 


be made in Greſham Coliege, which was performed with great Care and Ac- 


by Ar.Edm. Curacy, by Mr. Hunt, Operator to the Royal Society. Having added up 


into one Sum the Evaporations of the whole Year, I find, that from a 
Surface as near as could be meaſured of eight Square Inches, there did c- 


vaporate during the Year, 16292 Grains of Water, which 'is 64 Cube In- 4A 


ches of Water, and that divided by eight Inches, the Area of the Water's 
Surface, ſhews that the Depth of W A 
eight Inches. But this is much too little to anſwer to the Experiments of 8 
the French, who found that it rained nineteen Inches Water in a Year az ® 
Paris; or thoſe of Mr. Townley, who by a long continued Series of Obſer- 2 


arer evaporated in one Year amounts to ⁵⁶ 


vations, 
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vations, has ſufficiently proved, that in Lancaſhire, at the Foot of the Hills, 
there falls above forty Inches of Water in the Year's time. Whence it is 
very obvious, that the Sun and Wind are much more the Cauſes of Evapo- 
ration, than any internal Heat or Agitation of the Water. 

The ſame Obſervations do likewiſe ſhew an odd Quality in the Vapours of 
Water, which is that of adhering to the Surface that exhaled them, which 
they clothe as it were with a Fleece of vaporous Air, which once inveſting it, 
the Vapour riſes afterwards in much leſs Quantity: which was ſhewed by 
The ſmall Quantity of Water that was loſt in twenty four Hour's time, 
when the Air was very ſtill from Wind, in proportion to what went away 
when there blew a ſtrong Gale, altho* the Experiment were made in a 
Place as cloſe from the Wind as could be well contrived. For which Rea» 
ſon I do not at all doubt, that had the Experiment been made where the 
Wind had come freely, it would have carried away at leaſt three times as 
much as we found, without the Aſſiſtance of the Sun, which might per- 
haps have doubled it. 1 8 

By the ſame Experiment it likewiſe appears, that the Evaporations in May, 
June, July, and Auguſt (which are nearly equal) are about three times as 
much as what evaporated in the four Months of November, December, Ja- 
nuary and February, which are likewiſe nearly equal, March and April an» 
ſwering nearly to September and October. 

This Fleece of Vapour in till Weather hanging on the Surface of the Wa» 
ter, is the Occaſion of very ſtrange Appearances, by the Refraction of the 
ſaid Vapours differing from that of the common Air, whereby. every thing 
appears raiſed, as Houſes like Steeples, Ships as on Land above the Water, 
and the Land raiſed, and as it were, lifted from the Sea, and many times 
ſeeming to overhang. And this may give a tolerable Account of what I have 
heard of ſecing the Cattle at high Water time, in the Iſle of Dogs from. 
Greenwich, when none are to be ſeen. at low Water (which ſome have en- 
deavour'd to explain, by ſuppoſing the Iſle of Dogs to have been lifted hy 
the Tide coming under it. But the evaporous Effluvia of Water having a 
greater Degree of Refraction than the common Air, may ſuffice to bring 
thoſe Beams down to the Eye, which when the Water 1s retired, and the 
Vapours ſubſided with it, paſs above, and conſequently the Objects ſeen. at 
the one time, may be conceived to diſappear at the other. | 
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Alterations 
of the Gravi- 
ty of the At- 
moſphere ; 
by Or. Gor- 


den. n. 171, every Fluid ſpecifically heavier than another, will deſcend and ſubige below. Now 


P- 551. 


low. But this Proportion of their ſpecifical Gravity is frequently changed, for it's 


vity, and that of the Fluid of Vapours, as there is between Water and Oy, the 


Il do not know any determinate Inſtrument that will indicate the Aſceut of 
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XXXIII, 1. The Air agrees with all other Fluids in this, that it gravitates, 
and it has this peculiar Property (which is not ſo much obſerved of other 
Fluids) that its ſpecifical Gravity is not always the ſame. Now you know 


according to the certain Rules of the balancing of Fluids amongſt themſelves, 
every Fluid ſpecificaly lighter than another, will aſcend and emerge above it, and 


there is ſome certain Proportion between the ſpecifical Gravities of the Fluid of 
Air, and of that which aſcends in Yapours, and falls down again into Rain, and 
if this Proportion were {till the ſame, tis like we would have no Commixture of 
thoſe Fluids, but the Yapours would either always float above or always ſtay be- 


known that Vater when warm and tepid is lighter than when it is cold, andthe i 
daily Ob/ervations of the different Heights of the Mercury in the Baroſcone do 
make appear, that the Atmoſpbere's Gravity is not always the fame. And now 
from theſe known Properties may be eaſily deduced a ſtatical Account of the 
riſing of Yapours, their being carried in the Air in Clouds, and their falling 
down again into Rain. For if we may be allowed to ſuppoſe that when the 
Atmoſpbere is heavieſt, there is ſome ſuch Proportion between its /pecifical Gra- 


Vapours according to the known Laws of Fluids muſt needs aſcend, and ſo long 
as this Proportion continues they myſt needs float above in the Air; but when 
the Atmoſphere's Gravity is chang'd, the Vapours mult fall down again. 


Vapours, as mans op. as the Baroſcope does the Change of the Air's Weight, 
(for our common Hygroſcopes are not very exact, and beſides I ſuppoſe their 
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( unleſs ſometimes a Cloud had fall'n down upon them) and no waving to be 
obſerved in the Air, nor Steams from the Waters. I know not whether I may 
add here a Conjecture about the great Light, and the Capræ ſaltantes, which 
are ſome Nights to be ſeen in the North. I have taken notice of them uſually 
when the Mercury has been high in the Baro/cope, and then they appearing in 
that Quarter of the Heavens where the Sun is at that Time below the Hori- 
zon; this has given me Occaſion to think, that perhaps the Steams of Va- 
pours may have aſcended fo far in the Atmo/phere as to be beyond the Earth's 
Shadow in that Part of the Horizon, and ſo by refracting the Beams of Light 
toward us to occaſion that Light, and thoſe Capre ſaltantes. It may be con- 
ſidered alſo whether the red Skies in the Evening, which betoken fair Wea- 
mer, do not proceed from the Height of the Clouds occaſioned at that Time 
by the Increaſe of the /pecifical Gravity of the Atmoſphere. | | 
1 Now as to the falling down of the Va again, it is viſible by their ga- 
" & thering into thick and dark Clouds, by the falling down of Clouds and Miſts 
oa the Tops of Hills, and thick Fogs in the Air, and by their dropping down 
into Rain, Snow, (9c. and that theſe do uſually fall out only when the Mer- 
cury ſubſides a little, and conſequently when the Aumoſpberes Gravity is leſs, 
is the conſtant Obſervation of thoſe who have had Occaſion to take notice of 
the . of the Baroſco GG. : 
Againſt this it may be objected, that it is obſervable many times that even 
when the Mercury in the Baroſcope is rifing, there will be Rain, and particu- 
SE larly ſometimes in Nortb-Eaft Winds, To this I anſwer, That if the Clouds 
have been carried for ſome while towards one Quarter of the Heavens by the 
Winds, and then if the Finds do ſuddenly change into another Quarter 
theſe Yapours which were formerly ſcatter'd into ſmall Particles, and ſo did 
eaſily float, are ſuddenly. driven together into little Drops, and ſo muſt needs 
fall down into Rain, and therefore the falling of Rain while the Mercury is 
riſing, is obſervable only upon the ſudden Change of contrary Winds. 
But let us confider in the next Place, whether thoſe frequent Commotions 
in the Air, which we call Finds, may not be accounted for upon the ſame 
Principles. That known Definition of Archimedes is univerſally acknowledg'd, 
Quod earum partium minus preſſe expellamuy a magis preſſis; ſo that if there be 
any Portion of a Fluid of a far lefs Preſſure and Refiftance than the reſt, the 
whole Fluid runs in a Current thither, till all be reduced to an Æquilibrium. 
Now it is evident that the Preſſure of the Air is not always the ſame, and tis 
very probable (which Experience will determine, by making joint Obſerva- 
tions of the Baroſcope in ſeveral Places of the Earth at the ſame time) that the 
Air's Gravity is not alike chang'd throughout the whole Atmoſphere in an In- 
ſtant. . So that when the Air becomes /pecifically Tighrer in one Place, or its 
Preſſure leſſened, the neighbouring Parts of the Atmoſpbere, whoſe Weight is 
not thus leſſened, run thither in a Current, till the Atmoſphere thereabouts be 
reduc'd to an Ægquilibrium again, and according to the Portion of Air thus 
changed, and the leſſen d or acquir'd Degrees of the Height and Spring, the 
Currents or Winds are ſtrong or weak, of a long or fhort Continuance. Now 
Obſervation and Experience do agree with this, the Mercury being found to 


ſubſide 


( 120 ) 
ſubſide for the moſt Part in the Baroſcope at the riſing of Winds; at leaſt it is 
obſerved to be in Motion, and either riſing or falling, and conſequently, there 
is a Change in the Atmoſphere's Preſſure at that Time. 2 

But the great Difficulty remains ſtill, how to account for the different 
Changes of the ſpecifick Gravity of the Atmoſphere. Of this there can hardly 
be expected a ſatisfactory Account, till we come to know the Cauſe of Gra- 
vity in general, and of the Air's Weight in particular; and therefore I ſhall _ 
only here offer two or three Hints, which perhaps may incite others to con- 
ſider it more narrowly. And rf, it is now almoſt generally acknowledg'd, 
that there muſt needs be a Fluid much more ſubtile than common Air, and of 
a far greater Preſſure than Air, which is the Cauſe of the Continuity and Co- 
heſion of all terreſtrial Bodies, and in which the Air ſeems as it were to float, 
and to have the ſame Relation to it, as the Vapours do in, and have to the 
Air, and. therefore if we could reach its Nature and Properties, it might be 
conſidered what Influence this may have upon the Change of the Air's Gra- 
vity. Or, ſecondly, ſeeing the Infuſion of one Liquor into another, in Chy- 
mical Preparations, will alter its ſpeciſical Gravity, ſo that the Bodies which 
were formerly born up in it, will fall down and be precipitated, as the Par- 
ticles of Gold floating thro' Aqua Regis will be precipitated by the Infuſion 
of another Chymical Liquor, it may be conſidered, whether Plenty of nitrous 
Steams, or ſome ſuch Mixture, may not alter the Air's ſpecifical Gravity. Or, 
thirdly, we may poſſibly come to a nearer Reſolution of this, by conſidering 
the Influence which the Heat and Cold have upon the Air's Spring. The 
Air you know has this peculiar Property, which is not ſo much obſerved of 
other Fluids, that it is endued with Elafticity as well as Gravity, and there- 
fore we are to conſider what Influence the Change of its Spring may have up- 
on the Change of its 8 and it ſeems evident, that the Increaſe of its 
Spring doth diminiſh its Weight, and the leſſening of its Spring will increaſe 
it; for upon the Increaſe of the Air's Spring, the Air is mrifed, and ſo a 
lefler Portion of it preſſes upon the ſubjacent Fluid: But when it is leſſened 
the Air is condenſed, and ſo a gener Portion of it preſſes upon the ſubjacent 
9 715 For Example, let us ſuppoſe the ſpringy Particles of Air to be like 
the ſpringy Hairs of Wool, or the Spring of a Watch; and that many Mil- 
lions of Rows of them go to make up the Cylinder of Air, which from the 
op of the Are preſſes upon the Mercury in the Baroſcope, and keeps it 
ſuſpended to the Height of thirty Inches, let us ſuppoſe this Air rariſied, ſo 
that all its ſpringy Particles expand themſelves, and therefore ſhut off of this 
Cylinder ſome thouſands of thoſe Rows; this Cylinder, being now made up 
of a far leſſer Number of thoſe Rows of Particles, muſt needs have a leſſer 
Preſſure upon the Mercury, ſo that it will ſubſide, perhaps to twenty nine. 
And thus it continues till the Air's Spring be weakned, and ſo the Particles 
crowded again into narrower Room. Now if this be found to hold in the 
Theory, Experience ſeems very well to anſwer it: For I have hitherto ob- 
ſerved, that in cold Weather, and ſharp Froſts, the Mercury riſes higheſt in 
the Baraſcope, and if the Foreign Meaſures agree with ours, it is uſually higher 
| here than in France or Italy. | + ine | 

I 
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I mall here-after all ſubjoin two or three Obſervations, which may ſerve 
to confirm whar has been ſaid. The firſt is of the courſe of the Weather 
ander or near the Li. I have read in the 2d and fourth Parts of Purchas 
his Pilgrims, (and I doubt not but later Travellers atteſt the ſame Truth) That, 
in Braſil, and Guiana in America; in Guinea, Congo, and Ethiopia in Africa, in 
the Eaft-Indies, and the Maldive Iſlands; they have almoſt continual Floods 
of Rain from about the beginning of May to the end of Auguſt, which they 
call their Winter, and the reſt of the Months of the Year fair and clear Wea» 
ther, which they call their Summer: So that when the Sun is neareſt to them, 
'they have conſtant Rains, and when remoteſt fair Weather. And thisI impute, 
amongſt other cauſes, to the extraordinary rarefaction of the Air, and leſſening 
of its /pecifical Gravity there at that Time, fo that the Vapours in the neigh- 
bouring parts of the Air, do all flow thither, and deſcend as it were in Floods 
of Rain. And as this is reckoned to be the Cauſe of the Inundation of the 
Nile, and ſome other Rivers, ſo any: this may be the Reaſon alſo, why 
thoſe Countries which are neighbouring to them, and ſomewhat remoter 
from the Line, ſuch as Egypt, and the like, have ſeldom or never any Rain. 

My ſecond Obſervation is of the Baroſcope, viz. That when the Wind is 
North, North- eaſt, or North-weſt, the Mercury ever riſes, and ſo the Air is 
heavierz but when the Wind comes from the South, South-eaſt, or South- 
weſt, it falls, and. ſo the Air's Gravity is leſs: by which we may ſee what In- 
fluence the Cold and Heat have upon the Air's Weight; and you know a cold 
Wind is faid to drive the Sails of a Ship much more forcibly than a warm. 
My third Obſervation is of an Experiment of the honourable Mr. Boyle; u. 6. p. 204t. 
I made, ſaith be, by Diſtillation a Blood-red Liquor, which chiefly conſiſted 
of ſuch ſaline ſpirituous Particles as may be obtained from the Maſs of Blood 
in human Bodies. This Liquor is of ſuch a Nature, that if a Glaſs Viol about 
half filled with it, be kept well ſtopt, the red Liquor will reſt as quietly as 
any ordinary one, without ſending up any Smoaks but if the Viol be un- 
ſtopt, ſo that the external Air be permitted to come in, within a quarter of 
a Minute or leis, there will be elevated a copious white Smoak, which will 
not only fill the upper Part of the Glaſs, but plentifully paſs our into the 
open Air, till the Viol be again ſtopped. And a little after be adds, If the n. 151. 
unſtopt Viol were placed in our Vacuum, it would not emit any viſible Steams ** 2% 
at all, nor ſo much as -appear in the upper Part of the Glaſs that held the 
Liquor; whereas when the Air was by degrees reſtor'd at the Stop-cock, 
the returning Air would preſently raiſe the Fumes, firſt into the vacant Part 
of the Viol, whence they would aſcend into the Capacity of the Receiver; 
and likewiſe when the Air that was requiſite to ſupport them was pumped 
out, they alſo accompanied it, as their unpleaſant Smell evinced, and the 
red Spirit, tho' it remained unſtopped, emitted no more Fumes till the new 
Air was let in again. So far He. Such you ſee was the Proportion between 
the Gravity of the Vapours of this red Liquor and the Air, that the Air be- 
ing in its ordinary Degree of Gravity, theſe Vapours did aſcend: bur the 
Au's Gravity being much leſſened in the Receiver, by the pumping out a 
great deal of it, and ſo expanding the Spring of the reſt, it was not able to 
elevate thoſe Vapourfrfss. e 
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„ Dr.wil- 2. That there is in our Air a Body more ſubtile than are the Futmes and 
iv. e- Vapours mingled #7 it in our zower Region, and Which with it do make 
up that heterogeneous Mixture which we commonly call Air, I think to be 
very certain: But whether that ſubtile Body, be (as Dr. Garden ſeems to ſup- 
bole) much heavier, than our common Air, I much doubt; and do rather 
think it not, not having hitherto obſerved. any cn Experiment, either to 

ht-I know, be void as well of 


rove it heavy or claſtick : But it may, for oug 
Weight as Spring; and, what we find of either, in our common Air, may be 


attributed to the other Mixtures. with it. For the Air being of a different 


Gravity, in different times and Places (ariſing I ſuppoſe from the different 
kinds and quantities of the Fumes and Vapours and other Particles which are 


Ingredients in it, and the different Force of the Sun's Heat acting thereupon, Þ 1 


increaſing or allaying the Spring thereof, and otherwiſe) we are therefore to 


conſider of the Air as a Fluid, whoſe Parts are in ſome Places heavier, and o- 
thers lighter. And therefore much of a like Nature as if they were different 


Fluids, of different ſpecifick or intenſive Gravity, one from the other. 


Now when ſeveral Fluids, or feveral parts of a Fluid, are thus of different 


Weights, they will (from the general Nature of heavy Fluids,) when undi- 


ſturbed, change Places with one another, till the heavier becomes loweſt, and, ⁶ 


the lighter higheſt. 
And 


this not only as to the minuter Parts; it-is obſerved in Chymical Pre- 
eipitations, or the ſinking of Sand in Water, or its ſmaller eart 49 9 
t 


which ſubſide in a muddy Sediment, and the like of other Liquors when 


reſt, and the Atoms (as they were wont to be called) flying in the Air when 
diſturbed, but ſubſiding in the form of Duſt when at reſt, all which, accor- 
ding as they be ſmaller, do (ceteris paribus) ſubſide more ſlowly: But much 


more as to larger Parcels;, as when Oyl, Wine, Water, Beer, or other the 
like 6 i are 128 in the ſame Veſſel, as will be obſervable to the 
Eye, eſpecially when their Colours are conſiderably different. 


And the ſame will happen, if ſome Parts of the ſame Liquor, do acciden-- 


rally acquire, by Expanſion, or otherwiſe, a greater Degree of Lightneſs than 
the other Parts, thoſe lightned Parts r heavier ſubſide; as when 
Water, Beer, or other thin Fluids, be gradually heated by a Fire underneath, 
the lower Parts being firſt warmed, aſcend to che Top, while the colder and 
heavier ſubſide; whence we find in ſuch Caſes that Bubbles do ariſe, and 
that at the Top is warmer than that at the Bottom: But in caſe. what is 
warmed be of a thicker Conſiſtence, ſo as that the Parts cannot readily ſhift 


Places, that at the bottom will be hotter; and in caſe it be heated by Fire o- 
ver it, there will (J ſuppoſe) be no ſuch Bubbling, (or not ſo much of it,) 


that at the Top being firſt heated. 
From ſuch Conſiderations as this, Dr. Garden doth well obſerve, that ſome 


Parts of the Air being thus, by Rarefaction, or increaſing che Spring there- 

of, or otherwiſe, become lighter than others; theſe heavier Parts, ruſhing 
"into the Places of thoſe ier may cauſe a Wind as from ſuch Parts; (in 
like manner as, on a like Occaſion, a Tyde or Current would ariſe in Wa- 
ter ;) and other Accidents of a like Nature, And contrariwiſe, on a contra 
Occaſion. % | | GE 1 
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And this I take to be true, though ſach Accidents happening ver 
——_ and uncertainly, will — ſuch confuſion of — ſtar, 
bance of each other, that it will be hard to reduce them to a regular Adjuſt- 
ment. | | 

2 add thereunto, that the earth's diurnal motion compounded with 
its annual, (if we admit that Hypotbefis, as moſt do now a-days) the one in 
ſome parts accelerating, in others retarding the other: and irs Difference 
in different times of the Year, by Reaſon of the Obliquity of the Zodiack to 
the Æguinoctial) and in different times of the month (becauſe of the Moon's 
different Poſition, which is an Appendance to the Earth's motion, and doth 
thereby differently affect it,) and according to the different Place of the 
Earth and Moon, as to the Apbelion or Peribelion of the one, and the Apogæ- 
um or Perigaum of the other, ſeem to me to be of much greater Conſidera- 
tion, not only as to the Ebbing and Flowing of the Sea, but as to the Winds 
aleo: eſpecially the Breezes and Trade-winds, which at certain Times of the 
1 Day, of the Year, of the Month, are obſerved to blow conſtantly, or 
moſt frequently, from ſuch or ſuch a Coaſt. | 8 
And J am not ſure, that the Body of Earth and Water (or — 
4 Globe) is exactly ſpherical, allowing only for the ſmall inequalities of Hills 
2 and Dales, which in a Body of that Greatneſs are inconfiderable, but may 
have ſomewhat of an Oblong Spberiod, having a longer Axis from Pole to Pole, 
than at the Zquartor. And thoꝰ this cannot be much, becauſe of rhe Earth's 
Shadow in the Moon's Eclipſe appearing circular; and the Deſcent of 
heavy bodies being always (as to Senſe) in a perpendicular to the Horizon 
yet if it be bur little, this, with the Compound Motions before mentioned, 
will give the Air a conſiderable Diſturbance. 

To which 1 may add alfo, that we are not ſure that the Seas and Conti- 
ments, which are of very different comparative Weights, Earth being hea- 
vier than Water, are ſo adequately adjuſted the one to the other, as that 
its Center of Gravity, by which a Plain paſſing divides it into parts Æqui- 
Ponderant, is the ſame with its Center of Magnitude, by which it is divi- 
ded into Parts equally great, which, if it h to be wiſe, will wirk 
the reſt make hs Confulions of the Air's Motions yet greater, 

From the comparative Weight or Lightneſs of the Air at different times, 
he deduceth alſo the riſing or falling of Vapours in it. As if when fuch 
Fumes or Vapours, or other the like Matters are lighter than the Air, they 
ought, according to the exact Rules of Hydroftaticks, to aſcend therein; bur 
when heavier than ſo, to fall down. And this certainly (cæteris paribus) is 
to be admitted alſo. Only I add thereto, that theſe fatick Principles do 
chiefly take place, when things are otherwiſe at Reſt and Quiet: But when 

are in Commotion, it is many times much otherwiſe. And in ſuch' 
Caſes, we muſt, beſides the reſpective Gravity take into Conſideration the 
Force, Impulſe, or Impetus, that is ſuperadded to the reſpective Gravity of 
the Parts of Matter. Thus, if a Bottle be ſhaken, the Sediment at the 
pare redone dag naar chromo hn om 
m1 with the 6 and lighter) Liquor. And if a Room 
be ſwept, it will, as we e eee, is, the ſinall earth 
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(. 
Particles of Duſt will riſe and mingle with the Air, not becauſe they be 
lighter than it, for we ſee that at leiſure they will ſubſide again 3: but becaufe 
by a Force upon them they be put into Motion. And this I take to be the 
cauſe of Fumes, Vapours, and other like Matters, (moſt of them) which ak 
cend in the Air, not becauſe lighter than it, but becauſe impell'd upward out 
of the Bowels of the Earth, or from the ſuperficial Parts of it, either by 
ſome ſubterrancan Heats, or other Ferments, that put them into Motion, 
and force them upward, where they remain ſuſpended in the Air, ſo Jong as 
that Force continues, or the Force of others ſent after them on the like Er- 
rand, which rather impels them farther, than gives them leave to fall, till 
cither ſuch Force abate, or the great Weight of fo many things ſuſpended 
doth overpower, not only the Air's Weight, but the Strength of that that 
— them. And that there are ſuch Fumes, and other like matter pro- 
7 ed upwards from the Bowels of the Earth, and ſome of them with great 
iolence, is undeniable, not only from Earthquakes and other Eruption, 
with great Noiſes, as well of Vapours as of burning Mountains, but even 
poyſonous Steams, and others, in Mines and n where Bubbles 
of Air are ſeen to make their Paſſage through the Water, and other Perſpi--- 
rations of Air or Vapour, through Cranies, or ſmall Paſſages of the Eartbd, 
diſcoverable by Steams, whereof ſome will take Fire at the. Light of a 
Candle, or by the moving of Leaves, and other light Things- laid on the 
Mouths of ſuch private Paſſages, and by many other Means. And to ſuch: 
Cauſes I do principally attribute the Origin of Minds, and. the aſcent of 3 
moſt other Things which from this lower World mount into the Air: and 
without this, the comparative Gravity of the Air and them, would give us 
but a lame Account of them. 3H 
There is yet another Notion ſuggeſted, which is alſo very conſiderable 
as to this Affair, which is the weakning or ſtrengthning the Spring of the i 
Air. That Water hath, of it ſelf, nothing of Spring or Elaſticity, otherwiſe 
than by reaſon of ſome airy Parts, or other claſtick. Bodies, which may be 
included.within it, is generally held, at leaſt none conſiderable. ſuch as by 
any Experiments hitherto made, can be clearly evinced ſo to be. But that. 
the Air, (ſuch Air at leaſt as is the common Air which we are converſant 2 
with) is elaſtick, is I think out of doubt: the Experiments which prove its 
Spring being ſo many and evident, beyond Exception. And that this Spring 
of the Air is ſometimes ſtronger, and ſometimes weaker, I think, is undoubt- 
ed alſoz and that the Spring of the Air is ſtrengthned both by Compreſſion: 
and by Heat, but in a different Manner. If the fame Quantity of Air be 
compreſſed into a leſſer Room, the Spring is certainly ſtronger, as is un- 
doubtedly ſeen in the Wind- Gun, and other compreſſive Engines: And the 
ſame Quantity of included Air in a cleſe Veſſel, ſo as: not to communicate 
with the external Air, will by Application of Heat to it have its Spring 
ſtrengthned, and drive its Counterpoiſe farther off, or if need be, compre 
it, as is to be ſeen in Thermoſcopes of all ſorts. 
If the Spring be ſtrengthned by Compreſſion, it is manifeſt that the inten- 
five Gravity muſt be thereby increaſed, Decanſe the ſame quantity of Air, and 
conſequently of Weight, extenſively taken, is now contracted into a lefſer 


No om; whiclf therefore muſt be intenſively heavier, (ss being the ſame 
Weight in 2 leſſer Bulk.) Now” this may poſſibly, as a great or 
ſtronger Spring, force up the Vapours under it with a greater Impetus (ac- 
cording to the Notion I mentioned before) and ſo make them fly higher: 
(unleſs we ſhould ſuppoſe ir may be relieved, by ſhortning tht height of the 
Atmoſphere :) but not ſo as to make them lighter; but rather the Nad | 
as preſſing them clofer: Much leſs to make them (as the Phraſe is,) Specifically « 
Lighter than is the Air it ſelf (though thus compreſſed,) and it leaves leſs 
Room to receive them between the Particles of the compreſſed Air, as being 
now thruſt cloſer together. * 

If the Spring be ſtrengihned the other way; fo as by: Heat it uſeth to be: 
This doth rather diminiſſi its intenſive Gravity, by thruſting its Parts further 
aſunder, and fo poſſeſſing a larger Room. No in caſe this Air be, 'bya'cloſe 
Veſſel, confined ſo as not to expand upward;.it will certainly prefs the Har- 
der on the ſtagnant Quick-filver under, and make that in the Tube riſe - 
higher. But im caſe it be unconfmed, as in the open Air; it — as well re- 
lieve it ſelf upward, by making the Aemeſpbere in this Pate 6 much the 
higher, r. l . . | ao Ar on bag gta Had 

| Nor is there any ae mm to the * — Parts, that the Aumoſpber 
call be every where of the {ame Height: the Laws of Staticks, as to 
the ſubjacent Parts, be equally preſerved without it, the greater Altitude 
"3X compenſating for the Levity of the Parts, as when a Portion of the Sea is 
covered with a Fleet of Ships, the under Parts are equally preſſed, paniy'by” 
Water, and partly by Ships; though the Tops of the Ships oyet ſome Parts 
be higher than the Surface of the Water over others. Only, in ſuch Caſe, 
the upper Part of the. Aumoſpbere, being fluid, may flow collaterally over 
the other Parts on either fide if lower. And ſo; at leiſure, (if thus re- 
maining otherwiſe undiſturbed) reduce it ſelf to an equal Height in all 
Parts. Like as the Sca would do, in à perſect Calm, though otherwiſe - 
its Wayes and Billows arc. far from being in all Places perfectly plain and 
even. 8 | n dae 01: *8 1 300LT 1 21G 4-63; 

But, however, though the Spring fortified by Heat, may thus relieve” it* 
ſelf upwards, (yet becauſe it preſſeth every way,) it muſt -endeavour the 
like downward alſo, and thereby preſs harder what is under it; and be- 
cauſe. it will require Time to work. up ward gradually before the Effect reach 
the Top: ob the Atmoſpbers; and becauſe By ſuch Dilatation of its Parts, 
more Room is left in the Intervals to receive what is forced: Ti; reaſon- 
able to believe that in ſuch Caſes, the preſſed Vapours (cæteris paribus) may 
riſe more copiouſſy, than when. che Spring of the Air, (for want of Heat) 
is leſs * The rather becauſe the ſame Heat which thus fortifies the 
Spring of the Air, doth- alſo rarify the Vapours and make them lighter: 
and may alſo fortify the ſubterrancal Heat (or Whatever elſe it is,) that 
drives them up. Not with ſtanding all which, we have more Rains in 
10-9 which ſhould argue, that more Vapours do then ariſe to ſupply - 

But I ſuſpe& that in chis whole Buſineſs (of ſtrengthning the Spring) there 
may be a Fallacy put upon us: And what · we think to be E the. 

my open 
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open Air, is indeed done, upon. the Quick-filverz or rather upon the Air la- 
m_— 10 8 this; we find that in very hot Weather, and 
in froſty Weather, the Quick · ſilver in the Tube commonly ſtands very 
high; from whence we are apt to conclude, that therefore the outward Air 
preſſes very hard on the ſtagnant Quick-filyer, without the Tube: W herein 
1 am not ſatisfy'd; for we are to conſider, that, in filling the Tube with 
'Quick-filyer, before it be inverted, if great Care be not uſed to cleanſe it 
from Air, many Airy Particles will remain mixed with it; which, while 
their Spring is weak, are eaſily preſſed by the Weight of the Quick- ſilver 
ſo cloſe — to be diſcerned otherwiſe than by the Effect: But when, 
by the external Heat, their Spring is ſtrengthened, they expand themſelves, 
and cauſe the Quick ſilver, wherein they are, to (\ well in Bulk, withour in- 
crealing.its Weight; and conſequently to ſtand higher though not to preſs 
rn e Ilie, 7; ng % 20000 245 ALI 
a the ſame; Account, perhaps, may ſerve for its ſtanding fo High in 
froſty Weather. Water, we know, thong. contract with Cold, yet 
when it comes to freeze, doth expand it ſelf. (Which makes Ice lighter 
than Water, and to ſwim on the Top of it.) Now whether this be purely 
of it (elf, (or in part at leaſt) from the Particles of Air lodged in it, may 
nat perhaps be ſo caly to determine. However, if there be the like Effects 
on Air, as on Water, (namely that it expands with Freezing,) or if in the 


Quick-ſlver there be lodged Particles of Water as well as of Air; we YZ 
have, either way, an 'accquot, of this Phenomenon. For then the ſmall Pa- 
ticles, whether of Air, or of Water, lodged, in the Quiek- ſilver being thus 


expanded by Freezing, - will make the Quick-filver fell, and ſo ſtand 
higher, a has increaſing its Weightz and conſequently, without ar- 


Sung. & greater Weight of external Air preſſing on the ſtagnant Quick- 3 


Toe c XXIV. I have — to explain the manner of the riſing 
bee, of Mapours by Warmth, by ſhewing that if an Atom of Water were expanded 
Ar. Edm. into a Shell or Bubble ſo as to be ten times as big in Diameter as when it 
— 1%; Was Water, ſuch, an Atom would become Specifically Lighter than Air, and 
Riſe ſa. long as that Flatus, or warm Spirit, that firſt ſeparated it from the 
Maſs of Water, ſhall continue to diſtend it to the ſame d z and that 
Warmrh: declining, ., and the Air growing cooler and withal Specifically 
Lighten, the; Vapours. conſequently ſtop at à certain-Region of the Air, 
or. gfe deſcend, which may happen upon ſeveral Accounts, as I ſhall by and 
by endeavour to make aut. Vet I undertake not, that this is the only Prin- 
ciple of the Riſe of Vapours, and that there may not be a certain ſort of 
matter Whoſe Canatm may be contrary ta chat of Gmvity; as is evident in 
Vegetation; wherein the tendeney of the Sprouts. is directly upwards, or a- 
aint che Perpendieular. But, whatever is the true cauſe, it is in fact certain, 
that Waymth does ſeparate the Particles of Water, and emit them with a 
Je ede — Velocity, as the Heat is more and more intenſe, as is evi- 
ho Aras of be Mago does viſihlydectraſe till they :difappear, di- 

tho rent ot ge V3 by en V4 y' etl they: di being 
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cam of a boiling Cauldron, wherein likewiſe the Velocity of i 
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that the whole Body of the Earth were Watef, and'that the Sab had his 
Diurnal courſe about it: I take it, that it would follow that the Alr of it 
ſelf would imbibe a certain, quantity of Aqueous Vapours, and retain 
them like Salts diſſolved in Water; that the Sun warayng the Air, and 
raiſing a more plentiful Vapour from the Water in che D uy tithe, the Air 
would ſuſtain a greater proportion of Vapour,- as Warm Water will hold 
more diſſolved Salts, . which upon the abſence of the Sun in the Nights 
would be all again diſcharged in Dews, analogous to the Precipitation of 
Salts.on the cooling of the Liquors; nor is it to be believed that in ſuch 
caſe there would be any diverſity of Weather, orgs ertodically, 
every Year; alike, the mixture of all Terreſtrious, Saline, Hererogeneous - 
Vapours being taken away; which as they are variouſly compounded, and 
brought by the Winds, ſeem to be the Cauſes of thoſe 'yarious Seaſons 
which we now find. In this caſe che Airy Regions, every where at the 
ſame height, would be equally fepleniſhed with the proportion of Water 
it could contain regard being only to be had to the different” degt 


warmth, from the nearneſs or diſtance of the Sun; and a or Ba 
wind would blow all round the Globe, inclining only to the ſame fide of 
the Eaſt, as the Latitude does from the Eguadtor; as is obſerved tt the 


Ocean between the Tropicts. | - 5 
Next let us ſuppoſe this Ocean interſperſed with wide and n 
Tracts of Land, with high Ridges of Mountains; ſuch as the yren „„ the 
Alps, the Apennine, the Carpathian in Europe; Taurus, Cautcaſus, maus, and 
ſeveral others in Aa; Atlas and the Montes Lune, with other 'unkwown + 
Ridges in Africa, whence come the Nile, the Nigre, and the Zaire ; and in 
America the Andes, and the Apalatean Mountains: Each of which far ſur- 
paſs the uſual height to which the Aqueous Vuapours of themſelves aſcend, 
and on the Tops of which the Air is ſo Cold, and rarified; a$'t6 retuin but 
a. ſmall part of thoſe. Vapours that ſhall OR thither by the Winds. . 
Thoſe Vapours therefore that are raiſed copioully in the Sea,” and?by the - 
Winds are carried over the low Land to thoſe Ridges of the Mountains, , 
are Fee compo py the Stream of the Air to mount up with it( to rhe 


Tope of the Mountains, where the Water preſemly Prermmates gleeting 
down by the Crannies of the Stone; and part of the Vapours 2 = 
to the Caverns: of. the Hills, the Water thereof gathers as in an Membick - 
into the Baſons of Stone it finds, which being once filled all the over 


plus of Water that comes thither runs over by the loweſt Place, and break - 
ing out by; the ſides of the Hills, forms ſingle Springs; Many of theſe - 
running down by the. Valleys, . or Guts between rhe” Rid 


es d the 
Hills, and coming to unite, fötm little RIVA or Brooks; b of cheſe 
again meeting in one common Valley, and gaining the plain Ground, be- 
ing grown eſs rapid, become a River; and many of theſe being united in- 
to one common Chanel, make ſuch Streams: as the Nhine, the Rhont, the Da- 
nube; which latter one would hardly rhink che Collection of Water con- 
denſed out of Vapour, unleſs we contider how vaſt a Tract bf Ground chat 


62 
River drains, and that it is the Sum of all thoſp Springs which break out on 
che South fide of the, Carpetbian Mountains, and on the North ſide of the 
immenſe Ridge of. the X/ps, which is one continued Chain of Mountains 
from Switzerland to the Black Sea. And it may almoſt paſs for. a Rule, that 
the Magnitude of a River, or the Quantity of Water it.evacuates, is propor- 
tionable to the Length and Height of the Ridges from whence its Fountains 
ariſe. Now. this Theory, of Springs is not a bare Hypothe/is, but founded on 
Experience, which it was my Luck a gun in my-#bode at St. Helena; where 
in the Night time on the Tops of the Hills about 800 Yards, above the Sea, 
there was ſo ſtrange a Condenſation, or rather Precipitation of the Vapours, 
that it was a great Impediment to my Celeſtial Obſervation; for in the clear 
Sky the Dew would fall ſo faſt as to cover, each half quarter of an Hour, 
2 Glaſſes with little Drops, ſo that I was neceſſitated to wipe them off 
ſo often, aud my Paper, on which: I wrote my Obſervations, would imme- 
-diately be ſo wet with the Dew that it would not bear Ink: By which it 
may be ſuppoſed how faſt the Water gathers in thoſe mighty high Ridges I 
but now named. 5 ee | 
Thus is one Part of: the Vapours blown upon the Land returned by the 
Rivers into the Sea, from whence they came. Another Part by the Cool 
of the Night falls in Dews, or elſe in Rains, again into the Sea before it 
reaches the Land which is by much the greateſt Part of the whole Vapour, 
becauſe of the great Extent of the Ocean, which the Motion of the 


Minds does not traverſe in a very long ſpace of Time: And this is the © 


Reaſon. why the, Rivers do not return ſo much into the Mediterranean as 
is extracted in Vapour. A third Part falls on the lower Lands, and is the 
Habulum of Plants, where yet it does not reſt, but is again exhaled in Va- 
ꝓour by the Action of the Sun, and is either an oy the Winds to the 

ea, to fall in Rain 8 1p 8 * elſe to the f= to be . 
turned into Springs: though this does not immediately come to paſs, 
— — ogy * iffitudes ling in Vapour and falling in Rain or 
— each Particle of.the Water is at length returned to the Sea, from 


Hated with Moiſture, does, by the Valleys or lower Parts of the Earth, find 


its way into the Rivers, and ſo is compendiouſly ſent back to the Sea. 

ſter and I doubt not but this i 
nee, is more reaſonable, than that of thoſe who derive all Springs from 
the:Rain-waters, which yet are perpetual and without diminution, even 
When no Rain falls for a long ſpace of time: Or than that that derives 
them from a, Filtration, or Percolation of the Sea waters through certain 
bes or Paſſages within the Earth, wherein they loſe rheir 


this manner is the Circulation performed: 


imeginary Ixbes 0 
Saltneſs ; This beſide 
:dity, that the gre 


from the Sea, and whether ſo great Quantities of freſh Water cannot rea- 
ſonably be derived any other way than in Vapour. This, if we may allow 
Final.Gazſes, ſeems to be the deſign of the Hills, that their Ridges being 
ed through che midſt of the Continents, might ſerve as it were tor Alen- 

| 5 29) Gu Freſh Water for the Uſe of Man and Beaſt, and their 

| Kaen e pieights | 
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hence it came. Add :to this, that the Rain- water, after the Earth is fullß 


many others labouring under this principal Abſur- 
Rivers have their moſt copious Fountains fartheſt 


EP 5... 17 . 2 — a, 9 7 2 
"IN . . N „ A Ty ITY 2 
4 r n r TR ds 88 r A wth 
. TY « A. * ca * af 3 . - oY”. a ' E. 5 4 " a6 . i 
1 r 1 5 PE FR F * 5 N 8 * 4 = 2 — 
”Y ns, 8 COTS! * nnn n ns alt We \ Fad * e A . 
ee a, RAE DRY - "x" * 8 WI - — 8 — 2 "RY 8 a 4. A 2 =. 8 —_ pair ns 2 - 
n — ts - we, —— — 1 © Ga fn Cd DE a 9 b 
2 1 wks ner 7 r *— > ad 2 > » 4 * 4 tn. 1 a q 8 ' v Dr. 
p 4 8 E Cy i = * a dad "RO 2 # 1 ws.” W "Fc 
Fs . D "> 5 228 Wag. 8 * W 5, «4+ io 
f » — p SF 4 T Y Wh) : — * 44 MC N N TT 
"<6 a y 


s 
3 


* 5 „* 
. FT Home nad 


(6129) 
Hei o give a Deſcent of thoſe Streams to run gently, like ſo many 

og apy, ei to be the more beneficial to the Creation. If the 

Difference between Rain and Dew, and the Cauſe why ſometimes tis Cloudy, 
t other times Serene, be enquired, I can offer nothing like a proper Solu- 
tion thereof, only with Submiſſion to propoſe Conjectures, which are the 
beſt I can find, viz. That the Air being heap'd up with the meeting of two 
contrary Winds, when the Mercury 1s high, the Vapours are the better ſu- 
ſtained and kept from coagulating or condenſing into Drops, whereby 
Clouds are not ſo eaſily generated: And in the Night the Vapours fall down 
fingle as they aroſe in imperceptible Atoms of Water. Whereas when the 
Mercury is low, and the Air rarefied by the Exhauſtion thereof, by two 
contrary Winds blowing from the Place, the Atoms of Air kecp the Va- 
pours not ſo well ſeparated, and they coaleſce into viſible Drops in the 
Clouds; and from thence are eaſily drawn into greater Drops of Rain. To which 
tis poſſible, and not improbable, that ſome ſort of ſaline or angular Particles 
of terreſtrial Vapour — immixt with the Aqueous, which I take to be 
Bubbles, may cur or break their Skins or Coats, and ſo contribute to their 

more ſpeedy Condenſation into Rain. 

XXXV. The Trade or Tropick Winds ſeem in great Part to ariſe from Th cauſe of 
the daily and conſtant Breath of the Sargoſa, or Lenticula Marina, which nde, , 
grows in vaſt Quantities from 36 to 18 Degrees Northern Latitude, and elſe- or. M. Li- 
where upon the deepeſt Seas; becauſe the Matter of that Wind, comin +> 
(as we ſuppoſe) from the RNreath of only one Plant, it muſt needs make it 
conſtant and uniform ; whereas the great Variety of Plants and Trees at 
Land muſt needs furniſh a confuſed Matter of Winds. Again, the Levant 
Breezes are briskeſt about Noon, the Sun quickning the Plant moſt, then, 
cauſing it to breath faſter and more vigorouſly ; and that Plants moſtly lan- 
guith in the Night is evident from many of them, which contract themſelves 
and cloſe at that time; alſo from the Effects of our Winters upon them, 
which cauſe them to caſt both Fruit and Leaves too; whereas they ate faid 
— fame Plants for kind) univerſally to flouriſh all the Year alike within the 

opicks. | | e 

As for the Direction of this Breeze from Eaſt to Weſt, it may be owing 
to the general Current of the Sea; for a gentle Air will ſtill be led with the 
Stream of our Rivers, for Example. Again every Plant is in ſome meaſure 
an Heliotrope, and bends it ſelf and moves after the Sun, and conſ@uent! 
emits its Vapours thitherward and ſo its Direction is in that reſpect alſo ow- 
ing in ſome meaſure to the Courſe of the Sun. THTR2» n 


XXXVI. 1. It is generally known that there are continual Eaſtern Winds Tie c 
under the Line, which they call Breezes, and therefore the Accounts of Spa- Mi, 0m 


niſh Voyages bear, that in their going to the Weſt-Indies they ſail ſouth- 2 


wards from Spain, along the Coaft of Africk, till they be beyond the Tro- Gdsdes a. 
= pick of Cancer, within 20 Deg. of the Line, where they preſently find an 17. P. 1148. 
-4 ] Eaſterly Wind, and ſo they fail on Weſtwards with full Wind, 10 as th 


have ſcarce any need to touch their Sails in the whole 0 5 And this 


= give as the Reaſon why the Voyage from Spain to the Weſt-lndits is 


orter, more eaſy, and more affured, than the retutn to Spain. In the 
Vol. II. 8 South - Sea 


( 130) 


South Sea alſo going from New Spain or Peru to the Philippines or China, their 
Voyage is eaſy, falling always from Eaſt to Welt near the Line, where the 
Faller Winds blow in their Poop. Acoſta reports that in the Year 1584, 
there went a Ship from Calloa in Lima to the Philippines, which ſailed 2700 
Leagues without ſight of Land, and this in two Months, their Courſe be- 
ing almoſt under the Line. 

Now theſe continual Eaſterly Winds between the Tropicks, I ſuppoſe to 
proceed both from the Motion of the Earth, and the vertical Influences of 
the Sun, after this manner. As you know the vaſt Fluid and Æther, in 
which the Earth floats in its annual Motion, moves forward with the Earth 
in that Motion, or rather carries the Globe of the Earth along with it; 
even ſo the Aumoſpbere, and a large Vortex of Æther beyond the Moon, goes 
round with the Earth in its Diurnal Motion, which tho” according as it is 
removed from the Earth it may be proportionably lower in its Motion, yet 
that Portion of the Atmoſpbere, which is neareſt the Earth and ſurrounds it, 
may be ſuppoſed to keep equal Pace with the Earth in its Motion; and if 
there were no changes in the Atmoſpbere's Gravity, I ſuppoſe it would al- 
ways go along with the Globe of the Earth from Weſt to Eaſt in en uni- 
form Motion, which would be wholly inſenſible to us. But that Portion 
of the Atmoſpere under the Line, being extreamly rarefied, its Spring ex- 
panded, and ſo its Gravity and Preſſure much leſs than the neighbouring Parts 
of the Atmoſpbere, and conſequently n e of the uniform Motion to the 
Eaſt, it muſt needs be preſt Weſt-wards, and make that continual Breeze 
from Eaſt to Weſt between the Tropicks. 

2. The fame accounts bear, that on this fide the Tropick, about 28 or 30 
leg. there are to be found conſtant Weſterly Winds, and therefore the Spa- 
iſh Fleets from the West- Indies do not return the way they went, but thoſe 
both from Peru, and New Spain, Sail along the Coaſt Northward till they 
touch at Havana in Cuba, and being joyn'd together there, they ſeek their 
height without the Topics, where preſently they find Welterly Wind 
which ſerve them till they come in view of the Azores, and from thence 
to Sevil. In like manner in the South-Sea, thoſe which return from the 


Philippines, or China, to Mexico, to the end they may recover the Weſtern Þ { 
| ainft the Iſland of 
Japan, and diſcovering California they return by the Coaſt of New Spain 


Winds, mount a great height till they come right 


to the Port of Acapulco, from whence they parted. So that though they 


Sail eaſily from Eaſt to Weſt, in bath Seas, within the Tropicks, for that ; 1 
the Eaſtern: Winds reign there; yer returning from Weſt to Eaft they il 


muſt ſeck the Weſtern. Winds without the Tropicts in the height of 27 De. 


ees. | 3 
« Now the Reaſon of this ſeems to me clearly deducible from the former; 
ſor the Preſſure of Air between the Tropicks being continually leſs than 

the neighbouring Parts. of the £mo/phere,, and fo conſequently by them 
preſſed Weſt-ward, way being thereby given to the neighbouring Air for 
ſome Deg. without the Tropicks, its Motion from Weſt to Eaſt is proporti- 
. enably increas'd beyond that uniform Motion it would have if the whole 
Tet | |  Mimaſphere | 
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( x32 ) 
were of an equal Preſſure, and conſequently there will blow a 
Wind from Welt ro Eaſt for ſome Degrees eons the Tropicks. 

3. Thoſe Eaſterly Winds between the Tropicks, by what I can colle& from 
the accounts of Eaſtern Voyages, do not blow conſtantl from the ſame 
Point, nor directly from the Eaſt; but for the one half of the Year, viz. 
from April to November or thereabouts, they come from the South Eaſt, 
and for the other half of the Year, viz. from November to April, they blow 
from the North Eaſt. And theſe I ſuppoſe they call their Aſonſoons, and 
Trade-Hinds. Hence it is that they who Sail from China, Japan, &c. to 
Bantam, muſt wait the Northerly Mon/oon, which falls between November 
and April; and they who return from Bantam, muſt go back again when the 
Southerly Monſoon comes, which is between April and November; and the 
Currents of the Sea are faid to obſerve the ſame Motion, and Changes, with 
the Winds. I know not whether theſe Monſoons do blow exactly from the 
ſame Points, in all Parts, for it's like where there are Bays, Highlands, and 
Iſlands, c. the Monſoons may blow from different Points; but this is chief- 
ly to be underſtood of open Seas. | 

Now theſe Monſoons | think may be eaſily accounted for from what has 
already been ſaid, anent the Cauſe of the continual Eaſterly Winds between 
the Tropicks, for ſeeing the leſſening of the Air's Preſſure under the Line, 
and the Preſſure of the Neighbouring Parts of the 4:moſphere thereupon, oc- 
caſion theſe continual Breezes, if the Sun were conſtantly in the Aiquinofial 
Line, it is like the Wind would blow ſtill directly from the Eaſt, but in 
that he is the one half of the Year on the one fide of the Line, and the other 
half on the other, there muſt of neceſſity follow a Change of theſe Breezes 
into ſtared Monſoons. For imagine the Atmoſphere to be divided into two e- 
qual Hemiſpheres by the AZqninoGial Plane, if the Sun were always in the 
Plane, there would be {till an equal Preſſure from both theſe Hemiſpheres 
upon the Air under the Line, and the Breeze ſhould. be directly from the 
Eaſt. But now when the Sun comes on the North fide of the Line, as far 
as the Tropick of Cancer, and back again, there is not an equal Balance, bur 
the Preſſure of the Southern Hemiſphere of the Air muſt needs be greateſt, 
and conſequently the Breeze muſt blow all that Seaſon from the South Eaſt, 
and when the Sun returns again to the Southward of tbe Line, as far as 
Capricorn, and back again, the Preſſure of the Northern Hemiſphere muſt 
needs preponderatc, and make the Wind blow all that Half Year from the 
North Eaſt. And this ſeems to accord very well with Experience, for their 
Northern Monſoons are in our Winter Sealon, when the Sun is in the Sous» 
thern Signs, and their Southern ones in our Summer when he is in the 
Northern Signs. chan, | 8 | * te dor 

4. The Rivers of Indus and Ganges, where they enter the Ocean, do con- 
tain between them a large Cher/oneſus, which is divided in the middle by 
3 of high Hills, which they call the Gaze, which run along from Eaſt 
to Welt and quite thorough to Cape Comori. On the one fide is Ma- 
labar, and on the other Coromandel. On the Malabar fide between that 
Ridge of Mountains and the Sea, it is after their appellation Summer from 
September till April; in which * is always a clear Sky, without one, 


- or 


. | | 
or very little, Raining. On the other fide the Hills, on the Coaſt of Core. 
makes, it is at the ſame time their Winter, every Day and Night yielding a- 
bundance of Rain. And from April to September it is, on the Malabar (ide, 
their Winter, and on the other fide their Summer: So that in little more 
than 20 Leagues Journey in ſome Places, as where they croſs the Hills to 
St. Thomas, on the one ſide of the Hill you aſcend with a fair Summer; on 
the other you deſcend with a ſtormy Winter. The like is ſaid to be at 
Cape Razalgate in Arabia. And Dr. Trapham relates the ſame of Jamaica, 
intimating that there is a Ridge of Hills which runs from Eaſt to Welt 
thro' the midſt of the Iſland, and that the Plantations on the South-ſide of 
theſe Hills have from November to April a continual Summer, whilſt thoſe 
on the North · ſide have as conſtant a Winter, and 2 contra from April to No- 
vember. | 5 | 
From theſe and ſuch like Accounts it ſeems evident, that a bare leſſening 
of the Atmoſphere's Gravity will not occaſion Rain, but that there is allo 
needful either a ſudden Change of Winds, or a Ridge of Hills to- meet the 
Current of the Air and Vapours, whereby the Particles of the Vapours are 
driven together, and fo fall down into Drops of Rain. And hence it is, that 
whilſt the Wind blows from the North-eaſt, viz, from November to April, 
there are continual Rains in the northerly Plantations of Jamaica, and on the 
ſide of Coromandel in the Eaſt- Indies, becauſe the Winds beat againſt that 
ſide of the Hills; and fo there is fair Weather on the other fide of thcſ« 
Hills, in Malabar and the ſouthern Plantations of Jamaica, there being no 
Winds to drive the Vapours together. But in the ſoutherly Monſoon, viz. 23 
from April to November, Malabar and the ſoutherly Plantations of Jamaica, 
have Floods of Rains, the Wind beating againſt that fide of the Hills, 
whilſt in Coromandel and the other ſide of Jamaica, there is Fair and Clear 
Weather. The Maps make thoſe Mountrins of Gate run ſouth and north, 
and if ſo the Monſoons muſt blow from other Points by reaſon of the neigh- 
bouring Countries and Iflands, or elſe this is not the true Cauſe of theſe 
Seaſons. . | 
This ſerves alſo to clear the Singularity of Seaſons in Peru, beyond any 
other Parts of the Earth, and ſeems to be aſſigned by Acoſta, as the Caulc 


of it. Peru runs along from the Line Southwards about 1000 Leagues. It z ö 
is ſaid to be divided into three Parts, long and narrow, which they call i 


Lanos, Sierras and Andes; the Lanos, or Plains, run along the South-Sca 
Coaſt; the Sjerras are all Hills with ſome Vallies; and the Andes ſteep and - 
craggy Mountains. The Lanos have ſome ten Leagues in breadth, in 
ſome Parts leſs and in ſome more; the Sierras contains ſome 20 Leagues in 
breadth, the Andes as much, ſometimes more ſometimes leſs; they run in 
length from North to South, and in breadth from Eaſt to Weſt. This Part 
of the World is faid to have theſe remarkable Things. 1. All along the 
Ooaſt, in the Lanos, it blows continually with one only Wind, which is | 
South and South-weſt, - contrary ro that which uſually blows under the 
Torrid Zone. 2. It never Rains, Thunders, Snows, or Hails, in all this 
Coaſt, or Lanes, though there falls ſometimes a ſmall Dew. 2. Upon | 
the Audes it Rains almoſt continually, though it be ſometimes more 
4 , ; Clear 
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Clear than other. 4. In the Sierras, which lies betwixt both the Ex- 
treams, it rains from September to April, but in the other Seaſons it is 
more clear, which is when the Sun is fartheſt off, and the contrary when 
it is neareſt. Now the Reaſon of all ſeems to be this. The Eaſtern 
Breezes which blow conſtantly under the Line, being ſtopt in their Courſe by 
the Sierras and Andes, and yet the ſame Breezes being to be found in the Sourh- 
Lea beyond Peru, as appears by the eaſy Voyages from Peru to the Philip- 
Pines, a Current of Wind blows from the Seuth on the Plains of Peru, to 
ſupply the Eaſtern Breeze in the South: Seas, and there being but one conſtant 
Gale in theſe Plains, and no contrary Winds, nor Hills for it to beat upon, 
this ſeems to be the Reaſon why the_Vapours are never, or very ſeldom, . 
driven into Rain. And the Andes being as high perhaps in many Places as 
the Vapours afcend in the higheſt 4 5 of the Atmo/phere's Gravity, this 
may probably be the Reaſon why the Eaſtern. Breeze, beating conſtantly a- 
gainſt theſe Hills, occaſion Rains upon them at all Seaſons of the Year. And 
the Sierras being it. ſeems lower than the Andes, therefore from September 
to April, when the Sun is neareſt, and ſo the Atmoſphere's Gravity leſs, and 
the Vapours lower, they are driven againſt the S erras into Rain, 

6. The. Cauſes of thoſe particular, various, uncertain, and unconſtant 
Winds, which do blow in the Countries without the Tropicks, and that moſt 
frequently in mountainous Places, and more ſeldom in great Planes, ſuch 
as Poland, I cannot fo eaſily conjecture: bur thoſe general Winds which u- 
ſually fall out every. where about both Eguinoctials, ſeem to proceed from 
ſome general Cauſe: and this I take to be the Change of the Monſoons, and 
Trade Winds, about theſe Times between the Tropicks. For there mult needs 
be about theſe Seaſons a Change of the Balance of the Aumoſphere, according 
to what I have diſcourſed on the third Head, and this I think cannot but 
occaſion ſtrong Winds over all the Earth. | Th EH Cn BOL 

2. Dr. Garden endeavours to explain and give an Account of the Trade- M Mr. W. 
winds within the Tropicks, from the different Gravity of the Atmo/phere at a. 17. f. 
divers times of the Year. And yet it is aſſerted by Dr. Liſter, That the Mer- 1237. 
cury is not affected with the Weather, or very rarely, let it be cloudy, rainy, „, n 
windy or ſerene, in St. Helena or the Barbadves, and therefore probably not .. 
within the Tropicks, unleſs in a violent Storm or Hurricane. Now if the. 
Mercury move little or nothing in the Baroſcope, tis likely there is little or 
no Change in the Gravity of the Atmoſphere, within the Tropicks: . 

3. The univerſal Ocean may moſt properly be divided into three Parts; 85 . Hal- 
diz, 1. The Atlantic and Arhiopick Sea. 2. The Indian Ocean. ke 1 eee 
great South Sea, or the Pacifick Ocean. | 2 3 
+ I. In the Atlantic and Atbiopict Seas, between the T#opicks, there is a 
general Eaſterſy Wind all the Year long, without any conſiderable variation; 
excepting that it is ſubject to be deflecked therefrom, ſome few Points of che 
Compals, rowards the North or South, according to the Poſition of the Place. 

1. Near the Coaſt of Africa, aſſoon as you have paſſed the Canary Iſtes, you A 
are ſure to meet a freſh Gale of N. E. Wind, about the Latitude of 28% 

North, which ſeldom comes to the Eaſtwards of the E. N. E. or paſſes the 
N. N. E. This Wind accompanics thoſe bound to the South ward, to the La- 
| os titude 


titude of 100. North, and about 100 Leagues from the Guinea Coaſt, where 


till the 4 of North Latitude they fall into Calms and Tornadoes. 


2. Thoſe bound to the Caribbe Iſles, find, as they approach the American 
Side, that the aforeſaid N. E. Wind becomes ſtill more and more Eaſterl), 
ſo as ſometimes to be E. ſometimes E. b. S. but yet moſt commonly to the 
Northward of the Eaſt, a Point or two, ſeldom more. Tis likewiſe ob- 
ſerved, that the Strength of theſe Winds does gradually decreaſe, as you ſail 
to the Weſtwards. 1 

3. That the Limits of the Trade and Variable Winds in this Ocean, are far- 


ther extended on the American ſide than the African; for whereas you meet 


not with this certain Wind till after you have paſſed the Latitude of 280 on 
this ſide; on the American (ide it commonly holds to 30, 31, or 329 of Lati- 
tude; and this is verified likewiſe to the Southward of the Æquinoctial, for 
near the Cape of Good Hope, the Limits of the Trade Winds are 3 or 4 near- 
er the Line than on the Coaſt of Braſil. 

4. That ſrom the Latitude of 4 North to the aforeſaid Limits on the 
South fide of the Z#quator, the Winds are generally and perpetually betwcen 
the South and Eaſt, and moſt commonly between the South Eaſt and Eaſt, 
obſerving always this Rule, that on the African fide they are more ſouther- 
ly, on the Braſilian more eaſterly, ſo as to become almoſt due Eaſt, the little 
D:flcxion they have being ſtill to the Southwards. In this Part of the O- 
cean it has been my fortune to pals a full Year, in an Employment that ob- 


liged me to regard more than ordinarily the Weather, and I found the Winds 


conſtantly about the South-eaſt, the moſt uſual Point S. E. 6. E; when it 
was Eaſterly it generally blew hard, and was gloomy, dark, and ſometimes 


| ny Weather; if it came to the Southwards, it was generally ſerene, and a 


Fog, 10, 


. become more Eaſterly, and the 


better expreſſed in tbe M 


| Gale next to a Calm; but this not very common. But I never ſaw 
it to the Weſtwards of the South, or Northwards of the Eaſt. 

1. That the Scaſon of the Year has ſome ſmall Effect on theſe Trade- wind., 
for that when the Sun is conſiderably to the northwards of the Æguator, the 
South-eaſt Winds, eſpecially the Streigbt of this Ocean, (if I may ſo call it) 
between Braſ/ and the Coaſt of Guinea, do vary a Point or two to the South- 
wards, and rhe North-eaſt become more Ealterly; and on the contrary, 
when the Sun is towards the Tropick of Capricorn, the South · eaſterly Winds 
orth · eaſterly Winds on this {ide the Line 
were more to the Northward. 

G. There is in this Ocean a Traft of Sea, wherein the Southerly and South- 
well, Winds are perpetual, viz, all along the Coaſt of Guinea, for above 500 
Leagues together, from Sierra Leona to the Iſle of St. Thomas, for the South- 
caſt Trade-wind having paſſed the Line, and 2 the Coaſt of Guinea, 
within 80 or 100 Leagues inclines towargs the Shore, and becomes S. F. E. 
and by Degrees, as you come nearer, it veers about to South, S. S. W. and 
in with the Land South-Weſt, and ſometimes V. S. W. which Variation is 
than it can well be in Words. Theſe are the 
Winds which are obſerved on this Coaſt when it blows true, but there are 


freguent Calms, violent ſudden Guſts called Tornado's from all Points of the 
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Compaſs, and ſometimes unwholſom, fo zgy, ly Winds, called Hermitae, 


e Natives, which too often infelt the Navigation of theſe Parts. 
by ar * Northwards of the Line, between 4 and 10 deg. of Lati- 
* and between the Meridians of Cape Verde, and of the Eaſtermoſt I- 
lands that bear that Name, there is a Tract of Sea, wherein it were impro- 
per to ſay there is any Trade Wind, or yet a Variable, for it ſeems condemned 
to perpetual Calms, attended with terrible Thunder and Lightning, and 
Rains ſo frequent, that our Navigators from thence call this Part of the Sea 
the Rains: the little Winds that are, be only ſome ſudden uncertain Guſts, 
of very little Continuance and leſs 8 ſo that ſometimes each Hour you 
ſhall have a different Gale, which dies away into a Calm before another ſuc- 
ceed; and in a Fleet of Ships in fight of one another, each ſhall have the 
Wind from a ſeveral Point of the Compaſs; with theſe weak Breezes, Ships 
are obliged to make the beſt of their way to the Southward thro' the afore- 
ſaid ſix Degrees, wherein 'tis reported ſome have been detained whole Months 
for want of Wind. | 
From the three laſt Obſeryables is ſhewn the Reaſon of two notable Occur- 
rents in the Eaft- India and Guinea Navigations. The one is, why notwith- 
ſtanding the narroweſt Part of the Sea between Guinea and Braſil be about 
oo Leagues over, yet Ships bound to the Southward, ſometimes, eſpecially 
in the Months of July and duguf find a great Difficulty to A do. it. This 
happens becauſe of the South-ea Winds, at that time of the Year common» 
ly extending ſome deg. beyond the ordinary Limit of 4 deg. North Lat. and 
withal they come ſo much ſoutherly, as to be ſometimes South, ſometimes 
a Point or two to the Weſt; there remains then oy to plie to Wind wa 
and if on the one fide they ſtand away W. S. W. they gain the Wind fti 
more and more eaſterly, but there is Danger of not weathering the Bre/ilian 
Shore, or at leaſt the Shoals upon that Coaft. But if upon the other Tack 
they go away E. S. E. they fall into the Neighbourhood of the Coaſt of 
Guinea, from which there is no departing without running Eaſterly, as far as 
the Iſle of St. Thomas, which is the SL Practice of Ki the Guinea Shi 
and which may ſeem very ſtrange without the Conſideration of the 6th 
mark, which ſhews the Reaſon of it. For being in with the Coaſt, the Wind 
blows generally at S. . and S. M, with which Winds they cannot go to the 
Northward for the Land, and on the other Tack, they can lie no nearer the 
Wind than S. F. E. or S. and with theſe Courſes they run off the Shore, 
but in ſo doing, they always find the Winds more and more contrary; fo 
that when near the Shore, they could lie South, at a greater diſtance they can 
make their way no better than S. E. and afterwards. E. S. E. with which 
Courſes they fetch. commonly the Iſle of St. Thomas and Cape Lopez, where 
finding the Winds to the Eaſtward of the South, they keep them favourable 
by running away to the Weſtward in che South Lat. 3 or 4 Deg. where the 
S. E. Winds are perpetual. * * 

For the ſake of theſe general Winds, all thoſe that uſe the Neßg-Indian 
Trade, even thoſe bound to Virginia, count it their beſt Cousſe to ger as ſoon 
as they can to the Southwardꝭ, that ſo they may be certain of x fair and 

| | freſh 
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freſh Gale, to run before it tothe Weſtwards; and for the ſame Reaſon thoſe 
homewards bound from America, endeayour to . K the Latitude of 30 deg. 

aſſoon 45pollible, where they firſt find the Winds begin to be variable; tho! 
the moſt ordinary Winds in the northern Part of the Atlantict Ocean come 
; from between the South and Welt. ar poregh 
As to thoſe furious Storms called Hurricanes, which are as it were peculiar 
to the Caribpe ſes; and which fo dreadfully afflict them in the Month of 
Auguſt, or not much' before. or after, rhey do not ſo properly belong to this 
Place, both by Reaſon of their ſmail Continuance and Extent, as likewiſe 
becauſe they aie not Anniverſary z ſome Years having more than one, and 
ſometimes for ſeveral Years together there being none at all. But their Vio- 
lence is ſo inconceivable, and their other Phænomena ſo ſurpriſing, that they 
merit well to be conſidered apart. | * 

What is here ſaid, is to be underſtood of the Sea-Winds, at ſome diſtance 
from the Land; for upon and near the Shores, the Land and Sea Breezes are 
Almoſt every where ſenſible; and the great variety which happens in their 
Periods, Force and Direction, from the Situation of the, Mountains, Val- 
Ties and Woods, and from the various Texture of the Soil, more or leſs 
Capable of retiring and reflecting Heat, and of exhaling or condenſing 

- Vapours, is ſuch, chat it were an endleſs Task to endeavour to account for 
ii a | ta | 

2. In the Indian Ocean, the Winds are partly general, as in the Ætbiopict 
Ocean, partly periodical, that is, half the Year-they blow one way, and the 
other half near upon the oppoſite Points; and theſe Points and Times of 
R rear in different Parts of this Ocean. | 
1. Between the Latitudes of 10 deg. and, 7 deg. South, between Mada- 
gaſcar and Hollandia Nova, the General Trade- Hinds about the S. E. b. E. is 
found to blow all the Vear long, to all Intents and Purpoſes after the ſame 
Manner as in the ſame Latitudes in the Æthiopict Ocean, as it is deſcribed in 

| he 4 Remark aforcgoing. + oo; Ed | 
2. Thar the aforeſaid S. E. Winds do extend to within 2 deg. of the .: 
_ yuator during the Months of June, July, and Auguſt, &c. to November, at 
which time between the South Latitudes of 3 and 10 Deg. being near the 
Meridian of the north End of Madagaſcar; and between 2, and 12 South La- 
titude, being near Sumatra and Java; the coritrary Winds from the N. V. 
or between the North and Welt, ſet in and blow for half a Year, viz, from 
the Beginning of December till May: and this Monſoon is obſerved as far as 
the Molucca {ſies, of which more anon. 6. | 
3. That to the Northward of 3 Deg. South Latitude, over the whole Ara- 
. bian or Indian Sea and Gulf of Bengal, from Sumatra to the Coaſt of Africa, 
there is another Monſoon, blowing from October to April, upon the N. E. 
Points; but in the other half Year, from April to October, upon the oppo- 
ite Points of S. W. and W. . V. and that with rather more Force than the 
other, accompanied with dark, rainy Weather, whereas the N. E. blows 
clear. Tis likewiſe to be noted, that the Winds are not ſo conſtant, either 
in Strength or Point, in the Gulf of Bengal, as they are in the Indian = 
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whe a certain ſteady Gale ſcarce ever fails. Tis alſo remarkable, that 
the $. V. Winds in theſe Seas are generally more: Southerly on the African 
ſide, more Weſterly on the Indian. ef 

4. There is a Tract of Sea to the Southwards of the AZguator, ſubject to 
the ſame changes of the Winds, viz. near the African Coalt, between ic 
and the Iſland Madagaſcar or St. Lawrence, and from thence Northwards 
as far as the Line; wherein from April to October there is found a conſtant 
Freſh S. S. W. Wind, which as you go more rr becomes ſtill more 
and more Weſterly, ſo as to fall in with the V. F. M. Winds mention'd be- 
fore in thoſe Months of the Year to be certain to the Northward of the 
Aguator: What Winds blow in thoſe Seas for the other Half Year, I baye 
not yet been able to obtain to my full ſatisfaction: The account which has 
been given me is only this, that the Winds are much Eaſterly hereabours, 
and as often to the North of the true Eaſt as to the South wards thereof. 

7. That to the Eaſtward of Sumatra and Malacca, to the Northwards of 
the Line, and along the Coaſt of Camboia and China, the Monſcons blow 
North and South; that is to ſay, the V. E. Winds are much W 
and the S. W. much Southerly. This Conſtitution reaches to the Eaſt - 
wards of the Philippine Iſles, and as far Northerly as Japan. The Northern 
Monſoon ſetting in, in theſe Seas, in Ofober or November, and the Southern 
in May, blowing all the. Summer Months. Here it is to be noted, that 
the Points of the Compaſs from whence the Winds come in. theſe Parts of 
the World, are not fo fixt as in thoſe lately deſcrib'd z for the Southerly 
will frequently paſs a Point or two to the Eaſtwards of the South, and the 
Northerly as much to che Weſtwards of the North, which ſeems occaſions 
ed by the great quantity of Land which is mterſperſed-in theſe Seas. | 

6, That in the ſame. Meridians, but to the Southwards of the Æęuator, 
being that Tract lying between Sumatra and Java to the Weſt, and New- 
Guinea to the Eaſt, the ſameN ortherly and Southerly Maon/oons. are obſer- 
ved; but with this difference, that the Inclination of the Northerly is 
towards the N. W. and of the Southerly towards the S. E. bur the Plage 
Venti are not more conſtant here than in the former, viz. Variable or 6 
Points: Beſides, the times of the change of theſe Winds are not the ſame 
as in the Chineſe Seas, but about a Month or 6 Weeks later. | 

7. That theſe contrary Winds do not ſhift all at once, hut in ſome places 
the time of the Change is attended with Calms, in others with Variable 
Winds; and it is particularly remarkable, that the End of the Weſterly 
Monſoon on the Coaſt of Coromandel, and the two laſt Months of the Sou- 
therly Monſoon in the Seas of China, are very ſubje& to be Tempeſtuons - 


6a, The Violence of theſe Storms is ſuch, that they ſeem to be of the Nature 
E. of the Weſt- India Hurricanes, and render the Navigation of theſe Parts very 
50" unſafe about that time of the Year. Theſe Tempeſis are by our Seamen 
the uſually termed, the Breaking up of the Monſoons. 216 


Ws By reaſon. of the ſhifting of theſe Winds, all thoſe that fail in-theſe 
Seas, are oblig'd to obſerve the Seaſons proper for their Voyages, and ſo 
doing they fail not of a Fair Wind and ſpeedy Paſſage ; bur if ſo be they 


Chance to out · ſtay their time, till the contrary Monſoon ſet in, as it fre- 
Vo. II. | y | T5 que 
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quently happens, they are forced to give over the hopes of accompliſhing 


their intended Voyages, and either return to the Port from whence they 
came, or elſe put into ſome other Harbour, there to ſpend the time till the 
Winds ſhall come favourable. 

8. That Navigation that there is on the Mare Pacificum is by the Spani- 
ards, who go yearly from the Coaſt of New-Spain to the Manilba's: But 
that is but by one beaten Tract; ſo that I cannot be fo particular here az 
in the other two. What the Spaniſh Authors ſay of the Winds they find 
in their Courſes, and what is confirm'd by the old accounts of Drake and 
Candiſh, and ſince by Schooten, who ſailed the whole breadth of this Sea in 
the Southern Latitude of 15 or 16 deg. is, that there is a great Contor- 
mity. betwixt the Winds of this Sea, and thoſe of the Arlantick and Athio- 
pic; that is to ſay, that to the Northwards of the Æquator, the predo- 
minant Wind is between the E. and NV. E. and to the South wards there- 
of, there is a conſtant ſteady Gale between the E. and S. E. and that on 


both ſides the Line, with ſo much Conſtancy that they ſcarce ever necd to ; 


attend the Sails, and Strength; thit it is rare to fail of Croſſing this vaſt 


Ocean in ten Weeks time, which is about 130 Miles per diem: Befides, tis 4 
ſaid that Storms and Tempeſts are never known in theſe Parts; W here- 


fore ſome have thought it might be as ſhort a Voyage to Japan and China, 
to go by the Streigbis of Magellan, as by the Cape of Good Hope. 

The Limits of theſe General Winds are alſo much the ſame as in the 4. 
lantick Sea, viz. about the zom degree of Latitude on both ſides; for the 
Spaniards Homewards bound from the Manilha's, always take the advan- 
tage of the Southerly Monſoon, blowing there in the Summer Months, and 
run up to the Northwards of that Latitude, as high as Japan, before they 
meet with Variable Winds, to ſhape their Courſe to the Eaſtwards. And 
Schoaten and others that have gone about by the Magellan Streigbts, have 
found the Limits of S. E. Winds, much about the fame Latitude to the South- 
wards; beſides, a farther Analogy between the Winds of this Ocean and 
the Zthiopick appears in that, that upon the Coaſt of Pers they are al- 
my much Southerly, like as they are found near the ſhores of Angola. 

o help the Conception of the Reader in a matter of ſo much difficulty, 
I believ'd it neceſſary to adjoin a Scheme, ſhewing at one view all the va- 


rious Trafts and Courſes of theſe Winds. The Limits of theſe ſeveral Trad: | | 


are deſigned every where by prickt Lines, as well in the Atlantick and 
Mthiopick, where they are the Boundaries of the Trade and Variable Winds, 
as in the Indian Ocean, where they alſo ſhew the extent of the ſeveral Mon- 
foons. The Courſe of the Winds is expreſt by Rows of ſtroaks in the ſame 
Line that a Ship would move, going always before it; the ſharp End of 
each little ſtroak pointing out that part of the Horizon, from whence the 


Wind continually comes; and where there are Men/oons, the Rows of the 
ſtroaks run alternately backwards and forwards, by which means they arc | 
thicker there than elſe-where. - As to the great Sonth- Sea, confidering is 
vaſt extent, and the little Variety there is in its Winds, and the great Analo- 


gy between them, and thoſe of the Atlantic and Ztrbiopick-Oceans ; beſides 
chat the greateſt part thereof is wholly unknown to us; I thought it unne- 
ceifary to lengthen the Map thirewith, In 

| 3 


1 
4 
1 


2 n . ö 
4 o x * r ha \ | 
10 2 5 . 5 * n n 2 * 8 We * * 2 128 1 2 8 FA >. * * 
5 7 _ RENEE 2 2 A : * a; hs, * | * ny 4 EN 2 * A b Wy * ; * * 
= os as _ & F , v0: + as -_ 5 "wo" 222 N 
3 8 8 97 8 ; 


( 239 ) 

In the foregoing Hiſtory are contained ſeveral) Problems, that merit well 
the Conſideration of our acuteſt Naturaliſts, both; by- reaſon of the Con- 
ſtancy of the Effect, and of the immenſe Extent; thereof; near half the Sur 
face of the Globe being concerned; wherein if I am not able to account for 
all Particulars, yet 'tis hoped the Thoughts I have ſpent thereon, will nor 
be judged wholly loſt by the Curious in Natural Inquiries. | 

1. Hind is moſt properly defined to be the Stream or Current of the Air; 
and where ſuch Current is perpetual and fixt in its Courſe, tis neceſſary that 
it proceed from a permanent unintermitting Cauſe, capable of producing a 
like conſtant Effect, and agrecable to the known Properties of the Elements 
of Air and Vater, and the Laws of the Motion of fluid Bodies. Such an 
one is, I conceive, the Action of the. Sun's Beams upon the Air and Wa- 
ter, as he paſſes every Day over the Oceans, conſidered. together with the 
Nature of the Soil and Situation of the adjoyning Continents. I ſay there- 
I tore, Firf, That according to the Laws of Staticts, the Air which is leſs 
rarified or expanded by Heat, and conſequently more ponderous, muſt have 
a Motion towards thoſe Parts thereof which are more ratified, and leſs pon- 
derous, to bring it to an Ægquilibrium; and, Secondly, That the Preſence'of 
the Sun continually ſhifting to the Weſtwards; that Part towards which the 
Air tends, by reaſon of the Rarefaction made by his greateſt Meridian Heat, 
is with him carried Weſtward, and conſequently the Tendency of the whole 
Body of the lower Air is that way. 'Thus a General Eaſterly Wind is 
formed, which being cn 5 upon all the Air of a vaſt Ocean, the Parts 
impel one the other, and ſo keep moving till the next Return of the Sun, 
whereby ſo much of the Motion as was loſt is again reſtor'd, and thus the 
Eaſterly Wind is made Perpetual. | ant 5 

2. From the ſame Principle it follows, that this Eafterly Wind ſhould on 
the North fide of the Æguator, be to the North wards of the Eaſt, and in 
South Latitudes to the South thereof; for near the Line, the Air is much 
more rarified, than at a greater diſtance from it; becauſe of the Sun's being 
twice in a Year vertical, and at no time diſtant above 23 deg. and a half, at 
which diſtance the Heat, being as the Sine of the Angle of Incidence, is 
but little ſhort of thãt of the perpendicular Ray. Whereas under the To- 
pics, though the Sun ſtay long vertical, yet he is as long 4% deg. off; 
which is a kind of Winter, wherein the Air ſo cools, as that the Summer 
Heat cannot warm it to the ſame degree with that under the Ægaator, 
wherefore the Air to the Northwards and South wards, being leſs rarified 
than that in the Middle, it follows, that from both ſides it ought to tend 
towards the Æguator. This Motion compounded with the former Eaſterly 


N Wind, anſwers all the Phænomena of the General Trade- Mind,; which 1 
A the whole Surface of the Globe were Sea, would undoubtedly blow all 
* n the World, as they are found to do in the Atlantict and Athiopick 

ceans. (3 ' | 


3. But ſceing that ſo great Continents do interpoſe and break the Conti- 

nuity of the Ocean, regard muſt be bad to the Nature of the goil and the 

Palttion of the high Mountains, wy I fuppoſc the-two principal Cauſes 
2 


of 
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of the ſeveral Pariations of the Finds, from the former General Rule: For 
if a Country lying near the Sun prove to be Flat, Sandy, low Land, ſuch 


as the Deſerts of Libya are uſually reported to be, the Heat occaſioned by 


the Reflection of the Sun's Beams, and the Retention thereof in the Sand, 
is incredible to thoſe that have not felt it; whereby the Air being excecding- 
ly rarified, it is neceſſary that the cooler and more denſe Air ſhould run 
thitherwards to reſtore the Æguilibrium. This I take to be the Cauſe, why 
near the Coaſt of Guinea the Wind always ſets in upon the Land, blowing 
Weſterly inſtead of Eaſterly, there being ſufficient Reaſon to believe, 
that the Inland Parts of Africa are prodigiouſly hor, ſince the Northern 
Borders thereof were ſo intemperate, as to give the Ancients Cauſe to con- 
clude, that all beyond the Tropic was made Uninhabitable by Exceſs of 
Heat. From the fame Cauſe it happens, that there are ſo conſtant Calm: 
in that Part of the Ocean, called the Rains, (deſcribed in the 7th Re- 


mark on the Atlantick Sea:) For this Tract being placed in the middle, be- 


rween the Weſterly Winds blowing on the Coaſt of Guinea, and the Eaſt- 
erly Trade Winds blowing to the Weſtwards thereof, the Tendency of the 
Air here is indifferent to either, and ſo ſtands in Æquilibrio between both; 


and the Weight of the incumbent Armo/phere being diminiſhed by the con- 
tinual contrary Winds blowing from hence, is the Reaſon that the Air here 


holds not the copious Vapour it receives, but lets it fall into ſo frequent Rains. 

4. But as the cool and denſe Air, by reaſon of its greater Gravity, preſſes 
upon the hot and rarified, tis demonſtrative that this latter muſt aſcend 
in a continual Stream as faſt as it rarifies, and that being aſcended it muſt 
diſperſe it ſelf to preſerve the Ægqvilibrium, that is, by a contrary Current, 
the upper Air muſt move from thoſe Parts where the greateſt Heat is: So 


by a kind of Circulation, the N. E. Trade Wind below, will be attended 


with a S. N above, and the S. E. with a N. . Wind above. And that 
this is more than a bare Conjecture, the almoſt inſtantaneous Change of 
the Wind to the oppoſite Point, which is frequently found in . the 
Limits of the Trade Finds, ſeems to aſſure us; but that which above all 
confirms this Hypotheſis is the Phenomenon of the Monſoons, by this means 
moſt eaſily ſolved, and without it hardly explicable. Suppoſing there- 
fore ſuch a Circulation as above, tis to be conſidered that ro the North- 
ward of the Indian Ocean there is every where Land within the uſual 
Limits of the Latitude of 30, viz. Arabia, Perfia, India, &c. which for 
the ſame Reaſon as the Mediterranean Parts of Africa are ſubject to unſuf- 
ferable Heats when the Sun is to the North, paſling nearly Vertical, but 
vet are Temperate enough when the Sun is removed towards the other 
Tropic; becauſe of a Ridge of Mountains at ſome diſtance within the 
Land, ſaid to be frequently in Winter covered with Snow, over which 


the Air, as it paſſes, muſt needs be much chilled. Hence it comes to 


paſs, that the Air coming, according to the general Rule, out of the N. E. 
in the /ndian Seas, is ſometimes hotter ſometimes colder than that which 
by this Circulation is returned out of the S. V. and by conſequence, ſome- 
times the under Current or Wind is from the N. E. ſometimes from - 

"IM | other 
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other :« clear from the Times wherein theſe Winds ſet in, viz. in 4. 

5 begins to warm thoſe Countries to the North, the S. . 
Monſoon begins, and . during the Heats till October, when the Sun be- 
ing retired, and all things 3 cooler Northward, and the Heat in- 
creaſing to the South, the V. E. Winds enter and blow all the Winter till 
April again. 2 

7. And it is undoubtedly from the ſame Principle that to the South wards 
of the Æguator, in part of the Indian Ocean, the N. M. Wind ſucceeds the 
S. E. when the Sun draws near the Tropick of Capricorn. But I muſt confeſs, 
that in this latter occurs a Difficulty not well to be accounted for, which 
is, why this Change of the Monſoons ſhould be any more in this Ocean, than 
in the ſame Latitudes in the Ætbiopict, where there is nothing more certain 
than a S. E. Wind all the Year. | 4 

6. 'Tis likewiſe very bard ro conceive, why the Limits of the Trade-wind 
ſhould be fixt about the 3oth Deg. of Latitude all round the Globe; and 
that they ſhould ſo ſeldom tranſgreſs or fall ſhort of thoſe Bounds; as alſo that 
in the /ndian Sea, only the Northern Part ſhould be ſubje& to the changeable 
Monſoons, and in the Southern there be a conſtant S. E. RES | 

Theſe are Particular that merit to be conſidered more at large, and fur- 
niſh a ſufficient Subject for a juſt Volume. | 


XXXVII. Mr. Henſhaw has obſerved, That Dew newly gathered, and e 
filtred through a clean Linen Cloth, tho? it be not very clear, is of a yel- Ber. 
lowiſh Colour, ſomewhat approaching to that of Urine. 22 
„That having endeavour'd to putrify it, by putting ſeveral Proportions into p, 31. © 
glaſs Bodies with blind Heads, and ſetting them in ſeveral Heats, as of Dun 
and gentle Baths, he quite failed of his Intention: for Heat, tho* never > 

— did rather clarify and preſerve it ſweet, though continued for two 

onths together, than cauſe any Putrefaction or Separation of Parts. 

That expoſing of it to the Sun for a whole Summer in Glaſſes, that hold 
about 2 Gallons, with narrow Mouths that might be ſtopped with Cork, the 
only conſiderable Alteration he obſerved to be produced in it was, that ſtore 
of green Stuff (ſuch as is ſeen in Summer in Ditches and ſtanding Waters) 
floated on the Top, and in ſome Places grew to the ſides of the Glaſs | 

That putting 4 or 5 Gallons of it into a half Tub, as they call it, of 
Wood, and ftraining a Canvals over ir to keep out Duſt and intact, and let- 
ting it ſtand in ſome ſhady Room for 3 Weeks or a Month, it did of it ſelf 
— — ſtink exceedingly, and let fall to the Bottom a black Sediment 
ike Mudd. 

That coming often to ſee What Alterations appeared in the Putrefaction, 
he obſerved, that at the Beginning, within 24 Hours, a ſlimy Film floated on 
the Top of the Water, which after a while falling to the bottom, there came 
another ſuch Film in its Place. ; of 

That if Dew were put into long narrow Veſſels of Glaſs, ſach as formerly 
were uſed for Receivers in diſtilling of Agua, Fortis, the ſlime would riſe to that 


Height, that he could take it off with a Spoon; and when he had put a pret- 
| ty 


1 


the Water drained from it, if he had turned it out on his Hand, it would 


well luted on, and that ſome Moiſture exhaling the Gelly was grown almoſt 


bove mentioned, found in the Glaſſes purpoſely expoſed to the Sun, he put 


after to view it, he found the Glaſs almoſt filled with an innumerable Com- 


would {ink down to the bottom, as it were, to hide themſelves, and upon 


that the Gnats were by a ſecond Birth produced of thoſe little Animals. 
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ty Quantity of it into a Drinking-glaſs, and that it had ſtood all Night and 


ſtand upright in Figure of the Glaſs, in Subſtance like boiled white Starch, 
tho' ſomewhat more tranſparent, if his Memory, /aith he, fail him not. 

That having once gotten a preity Quantity of this G:lly, and put it into 
a Glais-body and Blind- head, he ſet it into a gentle Bath, with an Intention 
to have putrified it, but after a few Days, he found the Head had not been 


dry, and a large Muſbroom was grown out of it within the Gla(s;z it was of a 
looſe-watriſh Contexture, ſuch an one as he had ſeen growing out of rotten 
Wood. 

That having ſeveral Tubs with good Quantity of Dew in them, ſer to 
putrify in the Manner aboveſaid, and coming to pour out of one of them to 
make uſe of it, he found in the Water a great Bunch bigger than his Fiſt, of 
thoſe Inſe&ts commonly called Hag-lice, or Millepedes, tangled rogether by 
their long Tails, one of which came out of every one of their Bodies about 
the Bigneſs of a Horſe Hair. The Inſects did all live and move alter they 
were taken out. | 
That emptying another Tub whereon the Sun it ſeems had uſed ſometimes 
to ſhine, and finding upon the ſtraining it thro' a clean Linen Cloth two or 
three Spoonſuls of green Stuff, though not ſo thick nor fo green as that a- 


this green Stuff in a Glaſs, and tied a Paper over it, aud coming ſome Days 


pany of ſmall Flies, almoſt all Wings, ſuch as are uſually ſeen in great i 

Swarms in the Air in Summer Evenings. | l 
That ſetting about a Gallon of this Dew, (which, he ſaith, if he miſre- 
member not, had been firſt putrified and ſtrained) in an open jarre Glaſs with 
a wide Mouth, and leaving it for many Weeks ſtanding in a South- window 
on which the Sun lay very much, but the Caſements were kept cloſe ſhut ; 
after ſome time, coming to take Account of his Dew, he found it very full 
of little Inſects, with great Heads and ſmall tapering Bodies, ſomewhat re- 
ſembling Tadpoles, but very much leſs. Theſe on bis Approach to the Glals, 


his Retreat, wriggle themſelves up to the Top of the Water again. Leaving Wl 
it thus for ſome time longer, he afterwards found the Room very full of i 
Gnats, tho''the Door and Windows were kept ſhut. He adds, that he dd 
not at firſt ſuſpect that thoſe Gxazs had any Relation to the Dew, but after 
finding the Gnats to be multiplied, and the little watry Animals to be much 
lefſened in quantity, and finding great numbers of their empty Skins floating 
on the Face of his Dew, he thought he had juſt Reaſon to perſuade himſcif if 


That vapouring away great Quantities of his -putrifted Dew in Glaſs Baſors 
and other carthen glaſed Veſſels, he did at laſt obtain, as he remembers, a- 
bove 2 Pound of grayiſh Earth, which when he had waſhed with more of 
the fame Dew out of all his Baſons into one, and vapoured to n in 
* | | Eaves 


1 
Leaves one above another, not unlike to ſome kind of brown Paper, but ve- 


friable. ä . 
That taking this Earth out, and after he had well ground it on a Marble, 


; f | and given it a ſmart Fire in a coated Retort of Glaſs, it ſoon melred and be- 


came a Cake in the bottom when it was cold, and looked as if it had been 
Salt and Brimſtone in a certain Proportion melted together; but, as he re- 
members, was not at all inflammable. This ground again on a Marble, he 
ſaith, did turn Spring Water of a reddiſh purple Colour. 3 

That by oſten calcining and "city, this Earth, he did ar laſt extract 2 Oun- 
ces of a fine ſmall white Salt, which looked on thro” a good Microſcope, ſeem'd 
to have Sides and Angles in the ſame Number and Figure, as Rock-Petre. 


XXXVIII. 1. We had of late in the County of Limerick and Tipperary, of bind of 
Showers of a ſort of Matter like Butter or Greaſe if one rub it upon one's e 


Hand it will melt, but lay it by the Fire and it dries and grows hard, having lzeland; 6 


a very ſtinking Smell. Some of it fell here at Kilkenny, Nov. 14, 1 
which I did ſce my ſelf the next Morning. | 223, 


2. Having very diligently enquired concerning a very odd Phænomenon, 8 the . 
which was obſerved in many Parts of Munſter and Leinſter, the beſt Account Cote, ib, 
I can collect thereof, is as follows; For a good Part of the Winter 1695, and 
Spring following, there fell in ſeveral Places a kind of thick Dew which the 
Country People call'd Batter, from the Conſiſtency and Colour of it, being 
ſoft, clammy, and of a dark Yellow; it fell always in the Night, and chiefl 
in mooriſh low Grounds, on the Top of the Graſs, and often on the Thatc 
of Cabbins ; 'twas ſeldom obſerv'd in the fame Places twice, it commonly 
lay on the Earth for near a Fortnight without changing its Colour, but then 
dricd and turned black : Cattle fed in the Fields where it lay indifferently as 
in other Fields. Ir fell in Lumps, often as big as the end of one's Finger, 
very thin and ſcatteringly; it had a ſtrong ill Scent, ſome what like the ſmell 
of Church-yards or Graves: And indeed we had during moſt of that Seaſon 
very ſtinking Fogs, ſome Sediment of which might poſſibly occaſion this 
ſtinking Dew, tho' I will by no means pretend to offer that a Reaſon of it. 

I cannot find that it was kept long, or that it bred any Forms or Infefts : 
yet the ſuperſtitious Country People, who had ſcall'd or ſore Heads, rubb'd 
them with this Subſtance, and ſaid it healed them. Diba 


. 


XXXIX. Dec. 6, 1631, Being in the Gulf of Yolo, riding at Anchor, about 4 Stowe of 
10 of the Clock that Night, it began to rain Sand or 22 and continued Atv" 
till two of the Clock the next Morning. It was about two Inches thick an ge; & cr. 
the Deck; fo that we caft it over-board with ſhovels, as we did Snow the 5 _ 
Day before. There was no Wind ſtirring when theſe Aſbes fell; it did not P. 27. 
tall only in the Places where we were, but likewiſe in other Parts, as Ships 
were coming from St. Jobn d. Acre to our Port; they being at that Time 
1 us. We compared the Aſhes together, and found them 

th one. | 7 EE , be ©. { | 

N. B. This Shower of Aſhes was upon an Eruption of Mount Yeſuvius. 

| XL. This 


Ld 
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AShwereſ XL, This City of Briſtol and the Country round, is filled with Reports of 
3 raining Wheat about Jarminſier in Miliſbire, and other Places within 6 or $ 
Wheat; by Miles of it, and many believe it. I have procured ſeveral Parcels of it, and 
OY find it to be the Seed of /vy Berries, which from Towers and Churches, 
281. Chimneys, Walls, and high Buildings were lately by very fierce Tempeſts of 
Wind and Hail driven away from the Holes, Chinks and other Parts, where 
Birds had brought them, eſpecially Szerlings and Choughs. It was (among 
many other prodigious Stories) confidently affirmed, that thoſe Grains were ll 
found in the Hail, as Seeds in Comfits. I have by all ways I can imagine, ³⁶ 
examined and compared them with the Seeds of /v3-Berries, by the Taſte, 
Smell, Size, and Figure; with the Aſſiſtance of Magnifying Glaſſes, viewing 
them in both the ſuperficial and inward Parts. = 


AShewer ef XLI. On Wedneſday before Eaſter, an. 1696, a Paſture Field at Cranſleact 
__ near Hrotham in Kent, about two Acres, which is far from any part of the Sea 
Rob. Cony, or Branch of it, and a Place where are no Fiſh-ponds, but a Scarcity of Wa- 
26. * ter, was all over-ſpread with little Fiſhes conceived to be rained down, there 
having been at that time a great Tempeſt of Thunder and Rain. The Fiſhes 
were about the length of a Man's little Finger, and judged by all that ſaw 
them ro be young Whitings, many of them were taken up and ſhewed to 
ſeveral Perſons. The Field belonged to one Ware a Yeoman, who ſhew'd 
ſome of them, among others, to Mr. Lake a Bencher of the Middle Temple, ⁵ 

who had one of them, and brought it to London. The Truth of it was - 

verr'd by many that ſaw the Fiſhes lic ſcattered all over that Field, and 
none in the other Fields thereto adjoining. The Quantity of them was cſti- 
mated to be about a Buſhel, being all together. | 2 
I had this Account from a worthy Gentleman of this Country, who had 

a Box · full of the Fiſhes. | I 


Hailtones XIII. July 17, 1666, About ten in the Forenoon, there fell a violent 
g Bi Storm of Hail upon the Coaſt-Towns of Suffolk, tracingalong Seckford Hall, 
neſs; La: V ooabriage, Snapebriage, Aldborough, &c. more to the Northwards. The 
fax, n. 26. Hail was {mall near 7armouth ; but at Seckford-Hall, one Hail. ſtone was found 
r. 41. by Meaſure to be 9 Inches about. One of this Town (viz Woodbridge) found 
one at Melton, 8 Inches about. At Snapebridge a Man. affirmed, that be 
el on one about 12 Inches about. A Lady of Friſton-Hall putting one 

of them into a Balance, found it weigh 125. 6d. Several Perſons of i 

good Credit in Alaborougb affirmed ſome Hail-flones to have been full as big 

as Turkeys Eggs (an ordinary Hen's Egg weighs but about 9s.) J. Baker of 

' Rumbrough, had his Head broken by the Knocks of them thro? a ſtiff Cour: ll 

try Felt; in ſome Places his Head bled, in others Bunneys aroſe : The Hor- 

ſes were ſo. pelted, that they hurried away his Cart beyond all Command. 

«They ſeemed all white, ſmooth without, r within. Tis ſome what 
eſtrange, methinks, that their Pillar of Air ſhould keep them aloft, if they 

were il 


(145) 
were not clapt together in the falling, eſpecially at ſuch a Time of the Year 
when A is leſs thickned, and its Springs weaker. 

XLIII. In May, 1686, there fell at Liſe in Flanders, Hail of ſo great a 22 
Zigneſs, that the leaſt exceeded Pigeon's Eggs. Several of them were a Flanders; 
Quarter of a Pound * and more. One among the reſt was obſerved +1 oa 
IF <5 contain a dark-brown Matter in the middle thereof, and being thrown * ? 
4 into the Fire, it gave a very great Report. Others were tranſparent, which 
melted before the Fire immediately. This Storm paſſed over the Citadel 
and Town, and left not a whole Glaſs in the Windows on the windward 
ſide. The Trees were broken, and ſome beat down; and the Partridges and 
Hares kill'd in abundance. | | | | 


XLIV. 1. A very extraordinary Hail fell in theſe Parts 1 29, 1697. „ 
The Vapour that diſpoſed the aqueous Parts thus to congea came with a Wales, Che- 
South-weſt Wind out of Carnarvanſbire, paſſing near Snowdon with a horrid _ on 
black Cloud attended with frequent Lightnings and Thunder. As yet I Halley, . 
hear no further of it Weſtward than out of Denbighſbire, where it left St. 257% 
Aſaph to the Right, and did much Damage between it and the Sea, breakin 
all the Windows on the Weather-ſide, and killing Poultry and Lambs, 
at Sir John Conway's at Deſert, a ſtout Dog; and in the North Part of Flint- 
ſhire ſeveral People had their Heads broke, and were grievouſly bruiſed on 
their Bodies. From Flintſhire it croſſed over the Arm of the Sea that comes 
up to Cheſter, and was only felt in Cheſhire, at the very N. W. Corner of the 
Peninſula call'd Firal, between the #fuaria of Cbeſter and | Leverpoole, at a 
Town call'd V. Kirby, where it hailed but for three Minutes, it being on 
the extream Point thereof, on the Right-band, but it thundred dreadfully, 
and was here at Chefter about three in the Afternoon; but the main Body of 
it fell upon Lancaſbire, in a right Line from Ormskirk to Blackborn, Which is 
on the Borders of Jorctſbire; but whether it croſſed. the Ridge of Hills into 
Vorttſbire, we know not. The Breadth of the Cloud was . two Miles ; 
within which Compaſs it did incredible Damage, killing all ſorts of Fowl and 
ſmall Creatures, and ſcarce leaving any whole Panes in any of the Windows 
where it paſſed; but which is worſe, it plowed up the Earth, and cut off 
the Blade of the green Corn ſo as utterly to deſtroy it, the Hail-Fones ury- 
ing themſelves in the Ground; and the Bowling- Greens, where the Earth 
was any thing ſofr, were quite defaced, fo as to be rendred unſerviceable 
for a Time. This I had from an Eye-Witneſs. The Hail- tones ſome of which 
weighed five Ounces, were of differing Forms, ſome round, ſome half-round, 
ſome ſmooth, others emboſſed and crenulated, like the Foot of a drinking 
Glaſs, the Ice very tranſparent and hard, but a ſnowy Kernel was in the midſt 
of moſt of them, if not all; the Force of their Fall argued them to fall from a 
great Height. What 1 take to be moſt extraordinary in this Phenomenon is, 
that ſuch a ſort of M. mr ſhould continue undiſperſt ſo long a Tract, as a- 
boye ſixty Miles together, and in all the Way of its Paſſage occaſion ſo extraor- 
I. AS eee e et eee e dinary 


1 
= 


. 
- # 4 2 . 


* 
7 


6146) 
dinary a Coagulation and Congelation of the watry Clouds, as to encreaſe the 
Hail. Bowes ts ſo vaſt a Bulk in ſo ſhort a ſpace as that of their Fall. 

By .;;.ib 2. We had only the extream Skirt of the Shower here, and there fell not 
r. above 10 Hail- tones in our Court, but they were much larger and harder 
than the oldeſt of us had ſeen. A Gentlewoman found one of them by Mea. 
ſure to be about 5 Inches about. A little while after the Shower was over, 
I found the Stones had fallen at good diſtances one from another, and that 
they were melting very faſt, the Weather being very hot; ſcarce any of 
them was ſo little as a Muſqet Bullet, but moſt of them far bigger, and of 
A Servant who was then at Bootle- Mill, tells me, That the Sea feemed to ü 
be riſen to an unwonted height, and to bear the A ce of a Wood; Ml 
That he found Hail-fones as big as Poot Eggs. And that many Sea-Fowl and 
Land-Fowl were killed: and as an Inſtance of it, he took up a Sea-/wallow Me 
on Bootle Marſh, whoſe Wing was broken with an icy Pellet, and brought 
her home. Upon this Story, I rid towards the Grounds which had ſhared ü 
moſt in the Storm. When I came to Bootle, I ſaw Fane Mutche's Windows & 
ill batter'd;z I found the Storm had been as violent at Linaker, I ſaw wha ñ⁵ 
Breaches it had made upon Pill. Halſall's Barns, what 9 wr it had broke ü 
off from his Appletrees, and what Wounds the Hail. ſtones had made in the 
green Brow by his Houſe. I meaſured ſeveral of the Holes, and found them Mi 
gun an Inch deep, and ſome an Inch and a half. Will. Hal/all told me, 
that the great Stones fell. fo violently into the Marl-pit beſides his Houſe, ² 
that ſpouts'of Water roſe a Yard and a half high. This unriddled my Man's 
Story, that rhe Sea appeared like a Wood. Dr. Tarleton took up Hail-fonss 
; as big as Duck Eggs upon Augbion Common; and Mr. Shepberd profeſſes, that ⁵ 
f the Church-yard ar Sepbton ſeem'd as ſtrew'd with Duck Eggs; and that one 
| of them was weighed, which amounted to full half a Pound; two Hail tone. 
were weighed ar Ormskirk, which came to 4 of a Pound a- piece. At I * 
the Stones were part as big as Duck, and part as Gooſe Eggs. = 
I ſent ſome. People the next Morning early to the Sca-fide, and they ⁶ 

brought in ſeven ſorts of Fowls, as Curlieu, Sea-Pye, Sea-Swallow, Gorr:, 
and other we want Names for: and we hear that at the little Towns net 
the Sea, they were pick'd up by Buſhels. U N 
No Hail fell at Everton, Lowbill, or de the Storm ending near 


r 
7 * — 
f LED , 


Walton, but there was ſo thick a Darkneſs before the Storm, that in Lever- 
Poole, many People ran out of their Houſes into the Street to look at the 
Face of the Sky; and it was marvellous dark here. The Neighbours tell 
doleful Stories of the Effects of this Hail; As a young Woman at Bootle was 
running for Shelter, her Hat fell off, and a Hail-fone that hit her behind the 
Ear made her tumble; a Man was knock'd off his Horſe by the Hail, but 

reſently got up again; Another having pull'd down. his Hat to fave his 

ace, a Stone fell which tore the Brim from the Crown, fo far that he cou 
put his Hand thro the Hole; at Ormskirk 4 Pounds Damage was done to 
one Inn, and the Glaſs broke by the Storm in the whole Town could not 
be repaired for 607, The Stones there rebounded, many of them 2 _ 1 
; high; 
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i two Horſes were knockt down in the Plough, and a Man fell 
highs 83 z at Crosby ſome Beaſts were knock d down; One Fo. Hol- 
land was found dead in S tirmſdale after the Shower, but whether by the Hail 
or Lightning (for it came with Thunder and Lightning) I have not yet heard; 
Two Women were ſo beaten by it, in a little while before they for Cover, 
that they could hardly turn them in their Beds next Morning; They could 


hardly paſs the Lanes for Baskets, Panniers, Sacks, and People, which the 
Horſes had thrown down in their Return from Ormskirk Market. 


Afternoon, when on a ſudden a black Cloud aroſe S. V. of us, the Wind be- 
ing Eaſt, and blew hard, then fell a ſharp Shower, with ſome Hail. f 
1 meaſured ſome of them 7 and 8 Inches about: but the Extremity of the 
Storm fell about Oey, where a young Fellow was kill'd, one of his Eyes 
ſtuck out of his Head, his Body was all over black with the Bruiſes z ano- 
ther Perſon nearer to Offiey eſcaped with his Life, but much bruiſed; there 
was in the Houſe of Sir Fo. Spencer, 7000 Quarries of Glaſs broke, and there 
was great Damage done to all the neighbouring Houſes thereabouts; the 
Hail fell in ſuch vaſt Quantities, and ſo great, that it tore. up the Ground, 
ſplit great Oaks and other Trees in great Numbers; it cut down great Fields 
of Rye, as with a Scythe, and has deſtroy'd ſeveral hundred Acres of Wheat, 
Barley, c. inſomuch that they plough it up and ſow it with Oates. The 
Tempeſt was ſuch when it fell that in 4 Poles of Land, from the Hills near 
us, it carried away all the Staple of the Land, leaving nothing but Chalk; 
the Hail broke vaſt Numbers of Pigeons Wings, Crows, Rooks, and other 
Birds: the Flood came down, 2 4 or 5 Acres of Land, rowling like 
the Bay of Biſcay; and which is very e, all this fell in the — of 
arden, which is ver - 


ran 

one Engliſh Mile. I was WAG. my 6 

haps about 3o Yards ſquare, and before I could get out, it — me to my 
Knees, and was 1 * my Houſe before I could get in, which I can mo- 
deſtly ſpeak was in the ſpace of a Minute, and went thro' all like a Sea, 
carrying all Wooden Things like Boats on the Water, the greateſt Part of 
the Town being under this Misfortune; the Surpriſe was ſo great, that we 
had ſcarce Time enough to fave our Children and Wives. There fell ſome 
hundred thouſand Cart-loads: I ſaw them 4 Days after, and if the Beds of 
Hail had not been broke by Peoples coming, and trampling of Horſes, it 
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© WF might have lain till Michaelmas. They have been meaſured from one to 
1 cdhirteen and fourteen Inches certain: Some People talk largely of it, ſeven- 
een and eighteen Inches; but the other is certain Truth. The Figures of 
e 3 them are various, ſome oval, others round, others picked, ſome flat. We 
» © vcrc not ſo curious to weigh them. The Damage about us, and in our 


Town, is near 4000 J. 


p the 6th of June, 1697, ſo great a Quantity of Hail, that it deſtroy'd all the 
1 Poultry, Garden ſtuff, Corn, dna, 20d moſt of the Fruit · trees in the * 

; * 2 ut 
h | 


'S 


XLV. On Tueſday, May 4, 1697, (at Hitchin in Hartfordſbire) about 9 4 S of * 


a Clock in the Morning, it began to lighten and thunder extreamly, ſome — 
great Showers intervening; it continued till about two of the Clock in the May4,1697, 


ones. p. 377. 


XLVI. 1. In the Pariſh of Neſbide, not far from Hereford, there fell on 4 Stn +f 


n 
but killed no Men nor Cattle; but hurt ſeveral, and broke moſt of the Win- 
dows. Many of the Stones were meaſured above nine Inches in Compaſs, 


27 A. Edu. 2. We had at Ponty Pool in Monmouthſhire, June 6, 1697, an extraordinary 


Lhbwyd, . Shower of Hail, which extended about a Mile, and laſted near half an Hour, 
It broke the Stalks of all the Beans and Wheat within that Circumference, 
and ruined as much Glaſs ar Major Hanbury's Houſe, as coſt four Pounds re- 

airing; ſome of the Hail were eight Inches abour, their Figure very irregu- 
lis and unconſtant, ſeveral of the Hail. ſtones being compounded. - 


"An mee! XLVII. The firſt of March, 1667, there fell an unnuſual ſort of Snow at 9 
2 L. Jeb. Frankfort in the Oder: It had none of the ordinary Figures, but was made 
Chr. Beck- up of little Pillars, whereof ſome were Tetragonal, ſome Hexagonal, with a 

man» 3.39 neat Baſis. On the Top they were ſomewhat larger, as the Heads of Columns Ml 
are. Conſidering the whole Shape, we thought fit to give it the Name of 


P. 773. 


Nix Columnaris. 


Red Snow XLVIII. On St. Joſeph's Day, upon the Mountains called Le Langhe, there 4 | 


near Genoa; 


near Gen033 fell upon the white Snow that was there already, a great Quantity of red, or 3 I 
ed by Sig. if you pleaſe, of bloody Snow; from which, (being ſqueez'd) there came a 


Sarotti, n. is 4 
135. P. 556. Water of the ſame Colour. 


Obſervations XLIX. I have ſeen the Water of diſſolved Snow perform a quick Cure, 1 


on Snow; By » 


D-.].Beale, in taking out the Fire when the Fleſh was burnt by a Warming; pan of Braſs, 1 
n. 56. p, Which Metal commonly makes the Burning more difficult to be cured: i 
713% Which did put me in Mind to examine the Figures of the Snow which now | 


fell in this extreme Froſt. I expected that we might ſee through the ſmal! 
Particles at leaſt as through Lice, Fleas, Cheeſe-mites, Cc. by ſome kind of 
Tranſparence: But I was deceived; my Aſſiſtants could make nothing of it, 
either by an ordinary or extraordinary Microſcope. | 3 


The Nature 


flor; ty 2 He that will enquire of the Nature of Snow, will do it beſt, not by the 3 ; 


Br. Nehem. Purſuit of his Fancy in a Chair, but with his Eyes abroad; where if we uſe 
3 them well fixed, and with good Caution, and this in a thin, calm and ſtil! 
Snow, we may by Degrees obſerve, 5 A 
1. With M. Des Cartes and Mr. Hook, that many Parts hereof are of a i 
_ Figure for the moſt Part, as it were, ſo many little Rowels, or Stars, 
of fix Points, being perfect and tranſparent Ice, as any we ſee upon a Pool ̃ĩ 
or Veſſel of Water. Upon each of theſe ſix Points are ſet other collateral 
co, and thoſe always at the ſame Angles as are the main Points them- i 
elves. F - . 3 | 
2. Amongſt theſe regular Figures, many others alike regular, but far leſs, 

may likewiſe be — e ; ; 
3. Looking ſtill more warily we ſhall perceive, that there are divers o- 
thers indeed irregular, yer chiefly but the broken Points, Parcels and Frag- 

ments of the regular ones. . 


Laſtly, That beſides the broken Parts, there are ſome others which ſeem I 


to 
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to have loſt their Regularity, not ſo much in being broken as by various Winds, 
firſt gently thaw'd, and then froze into little irregular Clumpers again. 
From whence the true Notion and external Nature of Sow ſeemeth to ap- 
car, viz. That not only ſome few Parts of Snow, bur originally the whole 
Body of it, or of a ſnowy Cloud, is an infinite Mals of 7cicles regularly figur'd z 
not one Particle thereof, I ſay, originally, not one of ſo many Millions, be- 
ing indeterminate or irregular; that is to ſay, a Cloud of Vapours being ga- 
thered into Drops, the ſaid Drops forthwith deſcend; upon which Deſcent, 
meeting with a ſoft freezing Wind, or at leaſt paſſing through a colder Re- 

ion of the Air, each Drop is immediately froze into an Icicle, ſhooting it 
felt forth into ſeveral Points or Striæ on each Hand from- ward its Center: 
But ſtill continuing their Deſcent, and meeting with ſome ſprinkling and 
intermixed Gales of warmer Air, or in their continual Motion, and Waftage 
to and fro touching upon each other, ſome are a little thaw'd, blunted, 
froſted, clumper'd, others broken, but the moſt hanked and clung in ſeveral 
Parcels together, which we call Flakes of Snow. 

Hence we underſtand why Snow, though it ſeems to be ſoft, yet 'tis truly 
hard, becauſe true Ice; the inſeparable Property whereof is, to be hard; 
ſeeming only to be ſoft, becauſe upon the firſt Touch of the Finger upon 
any of its ſharp Edges or Points, they inſtantly thaw, or otherwiſe they 
would pierce our Fingers as ſo many Lancets. 

Why again, though it be true Ice, and fo a hard and denſe Body, yet very 
light; becauſe of the extream Thinneſs of each Icicle in Compariſon of its 
Breadth. For ſo Gold, which, though of all Bodies the moſt ponderous, 
yet being beaten into Leaves, rides upon the leaſt Breath of Air. © 
Alſo how it is White; becauſe conſiſtent of Parts all of them ſingly tranſ- 
own z but being mixed together appear white, as the Parts of Froth, Glaſs, 

ce, and other tranſparent Bodies, whether ſoft or hard. 
The eſential Nature of Snow, I think may be beſt underſtood, by com- 
aring its general Figure with ſuch regular Figures as we ſee in divers other 
ies; in that where we ſee the like Configurations, we may believe there 
is the like, Subject wherein, or the like Eficient whereby, both thoſe and 
theſe are made. | 
As for the Figure of Snow, tis generally one, viz. That which is above 
deſcribed : Rarely of different ones, which may be reduced chiefly to two 
Generals, Circulars and Hexagonals either ſimple or compounded together: 
More rarely, either to be ſeen of more than ſix Points, but if ſo, then not of 
eight or ten, but twelve: Or in fingle Shoots, as ſo many ſhort {lender Cy- 
linders like thoſe of Nitre: Or by one of theſe Shoots, as the Axle-tree, and 
touching upon the Center of a Pair of pointed 7cicles, joyned together as the 
two Wheels: Or the ſame Hexagonal Figure, and of the ſame uſual Breadth, 
but continued in Thickneſs or Profundity, like the Stone, which, as I re- 
member, Boetius calls Aſtroites. All theſe I ſay are rare, the firſt deſcribed 
being the general Figure. . He” | 
As for the e e of other Bodies, we ſhall find, that there are di- 
vers which have fome a leſs, others a more near Reſemblance hereunto. 
| Nitre 
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Nitre is formed, as is commonly known, into long Cylindrical Shoots, as 
alſo all Lixivial Salts, for the moſt Part; reſembling, though not perfectly, 
the ſeveral Points of each ſtarry [cicle of Snow. Salt of Harts Horn, Sal- 
Armoniac, and ſome other Yolatile Salts, beſides their-main and longer Shoots, 
have others ſhorter branched out from them; reſembling as thoſe the 
Main, ſo theſe the Collateral Points of Snow. But the [cicles of Urine are 
ſtill more near: For, in Salt of Harts-Horn, although the Collateral Shoots 
ſtand at acute Angles with the Main, yet not by Pairs at equal height; 
and in Sal- Armoniac, although they ſtand diametrically oppoſite, or at e- 
qual height, yet withal at Right, not Acute Angles; whereas in the /cicles 


of Urine they ſtand at equal height, and at Acute Angles both: In both, 


like thoſe of Snow. And it is obſervable, that the Configuration of Feathers 
is likewiſe the ſame: the reaſon whereof is, becauſe Fowls having no Organs 
for the Evacuation of:Urine, the urinous Parts of their Blood are evacuated 
by the Habit or Skin, where they produce and nouriſh Feathers. 

From hence it ſhould ſeem, That every Drop of Rain aforeſaid, contain- 


ing in it ſelf ſome Spirituous Particles (as from the height to which they 


are advanced, the prolifique Virtue of Rain, and its eaſy Tendency to Pu- 
trefaction above other Water, is argued they do,) and meeting with o- 
thers in their Deſcent of a Saline, and that partly Nitrous, but chiefly U- 
rinous, or of an Acidoſalinous Nature, the ſaid Spirituous Parts are appre- 
hended by them, and with thoſe the Watry, and ſo the whole Drop is 
fixed; yet not into any indifferent and irregular Shape, depriving the Spi- 


rituous Parts of their Motion in an inſtant; but according to the Energy 


of the Spirituous as the Pencil, and the ſpecifick Nature or determinate Poſ- 
— of the Saline Parts as the Ruler, tis thus figured into a little 


A Freezing LI. 1. The Freezing Rain, which fell here the grh, 1oth, or 11th, of De- 


merſerſhize, 36wber 1672, (for I cannot confine the Time exactly) hath made ſuch a 
by Dr. J. Deſtruction of Trees, in all the Villages and Highways from Briſtol to- 


Beal, n. go, 
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wards Wells, and towards Shepton-Mallet, and towards Bath and Bruton, and 
in other Places of the Veſt, that both for the Manner and Matter it may 
ſeem incredible; and is more ſtrange than I have found in any Engliſb 
Chronicle. Vou have the Proof and Manner and beſt Meaſure of it in the 
following Tranſcript: The late Prodigious Fraſ, (/aith a very worthy 
« Perſon f unqueſiionable Credit hath much diſabled many old Orchards, 
© expoſed to the North-caſt; had it concluded with ſome Guſts of Wind, 
eit might have been of ſad Importance; I weighed the Sprigg of an Aſh- 
Tree of juſt three Quarters of a Pound,” which was brought to m 

“ Table; £ {ce on it weighed 16 Pounds, beſides what was melted o 


by the Hands of them that brought it. A very ſmall Bent at the ſame 
time was produced, which had an Icicle, encompaſſing it, of 5 Inches 
round by meaſure, Vet all this while, when Trees and Hedges were 
% loaden with lee, there was no {ce to be ſeen on our Rivers, nor ſo much 
as on our ſtanding Pools. The like, or worſe and more ſtrange Com- 


plaints, 
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plaints, J received from ſeveral other Places, and from Eye · Witneſſes of 
Credit. Some Travellers were almoſt loſt by the Coldneſs of the Freez- 
ing Air, and Freezing Rain. All the Trees, Young and Old, on the High- 
way from Brifto to Shepton, were ſo torn and thrown down on both ſides 
the Ways, that they were unpaſſable. By the like Obſtructions the Car- 
riers of Bruton were forc'd to return back. Some were affrighted with 
the Noiſe in the Air, till they diſcern'd that it was the clatter of ;y Boughs, 
| daſhed one againſt another by the Wind. Some told me that riding on 
the Snowy Downs, they ſaw this Freezing Rain fall upon the Snow, and 
immediately Freeze to Ice, without ſinking at all into the Snow; fo that 
the Snow was covered with Ice all along, and had been dangerous, if the 
Ice had been. ſtrong enough to bear them. Others were on their Journey 
2 * Le was able to them in ſome Places, and they were in great 

iſtreſs. | 

Dec. 8. Much Snow fell here; the 9th much Rain fell here; and all the 
Snow paſſed away, not leaving an Jcicle amongſt us. The 1oth Day, we 
had ſuddain Fits of Cold and relaxing Warmneſs. On Hedneſday (Dec. 11.) 
I aw a Young Man, who returning home from a Journey of 5 Miles, and 
coming into. a warm Room, cry'd out of extream Torments in all Parts of 
his Body. He affirmed, that the Air, and the Winds (which were then ſome- 
what high) were ſo unſufferably Cold, that he was in utter Deſpair of com- 
ing home alive; yet all that Day nothing but moiſt Dew fell under our Feet. 
If we fay, the Earth did ſend forth warm Steams to keep this Freezing Rain 
diſſolved on her Surface; whence ſhall we fay, the Air, and Rain and 
Winds got theſe Freezing Zicles, which oppreſſed Men and Plants? When 
the Candied Frofts do cover our Fruit-Trees perfectly white (as I have oft- 
times ſeen it hold for ſome Weeks together) it is ſo far from doing hurt to 
the Trees, that we have it in a Proverb for a good Sign of abundance of 
Fruit, in the enſuing Year : But this Freezing Rain, as ſoon as it touched any 
Bough, ſettled into Ice, and by multiplying and enlarging the Leicles (eſpe- 
cially where it could lay hold on Moſs or other aſperities of the Tree, it 
broke all down with the Weight. | 

This ſhews that a Froſt may be very fierce and dangerous in the Air, and a. 116. 
on the Tops of ſome Hills and Plains, whilſt in many other Places it keeps 
at two, three, or four Foot diſtance above the Ground, Rivers and Lakes; 
and many. wander, at ſome Difference of Time, in ſome Places very furious; 
in other Places intermediate and not far aſunder, very remiſs and abated; 
where it was fierce always at the height of Trees at leaſt, never on the 
Ground vehement, that I could hear of, but on Salisbury Plains, which are 
very high Grounds. fp | Ta Ngo n 

As ſoon as theſe Froſis were over, we had glowing Heats, which cauſed a u. 50. 
9 5 Complaint amongſt us of exceſſive Sweating, by Night and Day.? . 

he Buſhes and many Flowers in the Garden appeared in ſuch For wardneſs, 
as if it were in April or May. I aw og Coleworts growing; and not 
far from my Abode, an Apple-tree bloſſomed before Chriſtmas. This I do not 
mention for extraordinary; but I think tis more than ordinary, that before 
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New-Years-Tide this Apple-tree bore Apples perfectly Knitted, and as big ay 
one's Finger's End. 

arOxford; 2. The like ſtrange Froſt was with us at Oxford. It was rather a Raining 

> — 1 of Ice, or at leaſt Raining Freezing as it fell; which made ſtrange /cicles hang- 

115 u 231, ing on Trees, and a ſtrange Noiſe by the rattling of them upon the Boughs 
Motion by the Wind; but not ſo much as at the Places you mention in Co- 

merſetſhire. Vet more in the Country about us (as from ſeveral Relaters I 

have heard,) than with us here. And the great Warmib ſoon after was 

?Ifo with us; inſomuch that not only Bloſſoms, but (as was then certainly 

| affirmed, though I was not ſo curious as to get a Sight of any,) green Apples 
were obſerved on divers Trees, particularly in the Pariſh of Holywell. 

Efe, of LII. 1. Mr. Jobn Schefferus, a Profeſſor in the Swediſh Univerſity at Up/al, 

Cold in 1b writes, That he had ſeen and had Hares, which about the Beginning of Win- 

Comtries; by ter and Spring were half white and half of their native Colour: That in the 

"gg midſt of Finter he never ſaw any but all white. That Foxes alſo are white in 

e.3500 Minter, and Squirrels greyiſh mixt of a dark and white Colour. 

That Fiſhes are killed by reaſon of the Ice not being broken: But firſt, 
in Ponds only or narrow Lakes, next, in ſuch Lakes only where the Ice is 
retty thick; for, where 'tis thin, they die not ſo eaſily: Laſtly, that thoſe 

iſhes that lie in ſlimy or clayie Ground die not ſo ſoon as others. 
Thar in great Lakes, when 'tis a very bitter Froſt, Ice is wont to be broken 
either by the Force of the Waves, or of the impriſoned Vapours, raiſed by 
the Agitation of the Water, and then burſting out with an Impetuoſity, 
whack the Noiſe made by the Rupture of the /ce through the whole Length 
of ſuch Lakes, which he affirms to be not leſs terrible tban if many Guns 
went off together. Whereby it falls out, that Fiſbes are ſeldom found dead 

in | ar Lakes. 

That neither Oil nor a ſtrong Brine of Bay-Salt, is truly congealed into 
Te in thoſe Parts: That the Froſt pierces into the Earth two Cubits or Swe- 
diſbd Ells, and what Moiſture is found in it, is white, like Ice. That Wa- 
ters, if ſtanding, freeze to a greater Depth, even to three ſuch Els or more; 
but thoſe — Zh a Current, leſs: That rapid Waters freeze not at all, nor 
ever bubbling Springs; and that theſe latter ſeem even to be warmer in Win- 

ter than in Summer. | 23. , 

h Mrchre, 2. M. Febre, Chief Secretary to Prince Radzivil, aſſures us, that in the 
4. 1% War againſt the Mu/covites and Cofſacks in Jan. 16 fy at the Siege Bichow in 
A bite-Ruſſia, all their Proviſions of Spaniſh Wines or Peter ſimen, and Beer, 

were in one Night frozen upon the Sledge, notwithſtanding they were co- 

vered with Straw; inſomuch that they were conſtrained to carry them 

into a Stove to thaw them, which they could not do in two whole Days, 
and were obliged to break the Veſſels, and put Pieces of the Ice- Wine into 

Kettles, to thaw them over the Fire for Drink. But he obſerved that the 

Hungarian Wine reſiſted the Cold better than the Peter ſimen; for it was not 

ſo much frozen, unleſs it be that the Butler tranſported it ſooner into the 

Stove. That the Scrue of a Flagon of Aqua Vitæ being put to his Mouth, 

ſtuck cloſe to his Lips that he could not draw it off without drawing _ 
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That the Pool of the Village (where they quartered) was ſo thoroughly 
frozen, that there was but very little Water left between the Ice and the Bot- 
rom. | 

That Fan. 2, 1665, the Froft was ſo bitter in Poland, that three Soldiers 
dy'd of it in paſling a long Ditch ; and that divers Perſons loſt ſome of their 
1111 

LUI. 1. The paſt Vinter 1684 has been fo ſevere in my Territories, and 
where it could expugn the more defenſible and ſuch as were incloſed, it has 
ravag'd all that lay open, and were abroad, without any Mercy. 

As to Timber- Trees, I have not many here of any conſiderable Age or Sta- 
ture, except a few Elms, which (having been decayed many Years) one can- 
not well find to have received any freſh Wounds, diſtinguiſhable from old 
Cracks and Hollowneſſes; and indeed I am told by divers, that Elms have 
not ſuffered as the great Oaks have done; nor do I find amongſt innume- 
rable of that Species (Elms) which I have planted, and that arc now about 


twenty five and thirty Years ſtanding, any of them touched : The ſame I 


obſerve of. Limes, Walnuts, Afb, Beach, Horn- beams, Birch, Cheſuut, and o- 
ther Forreſters. But, as I ſaid, mine are young comparatively ; and yet one 
would think, that ſhould leſs protect them, becauſe more tender: So as it 
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ſeems the Rifting ſo much complain'd of, has happen'd chiefly among the 


over-grown Trees, eſpecially Oaks. My Lord Weymouth made his Lamenta- 
tion to me, and ſo has the Earl of Cheſterfield, Lord Ferrers, Sir William Fer- 
mor, and others concerned in the ſame Calamity z which I mention, becauſe 
of their diſtant Habitations. But if rightly I remember, one of theſe Noble 
Perſons lately told me, that ſince the Thaw, the Trees which were exceed- 
ingly ſplit, were come together and cloſed again; and I eaſily believ'd it: but 
that they are really as ſolid as before, I doubt will not appear, when th 
ſhall come to be examined by the Ax, and converted to Ule. Nor has this 
Accident happen'd only to ſtanding Timber, but to that which has been 
fell'd and ſealon d, as Mr. Shiſh, the Maſter · builder in his Majeſty's Ship- 
Yard here, inform'd me. 

As for Exotics; I fear my Cork-Trees will hardly recover. The Conflan- 
tinopolitan or Horſe-Cheſnut is turgid with Buds, and ready to explain its 
Leaf. My Cedars I think are loſt: The lex and Scarlet-Oak not fo: The 
Arbutus, doubtful, and ſo are Bays; but ſome will eſcape, and moſt of them 
repullulate and ſpring afreſh, if cut down near the Earth, at the latter 
End of the Month. The Scotch-Fir, Spruce, and white Spaniſh (which laſt 
uſes to ſuffer in their tender Buds by the Spring- Froſis) have received no Da- 
mage this Winter, I cannot ſay the ſame of the Pine, which bears the greater 
Cone, but other Norways and Pinaſters are freſh. Laurel is only diſco- 
loured, and ſome of the woody Branches mortified, which being cut to the 
quick will ſoon put forth again, it being a ſucculent Plant. Amongſt our 
Shrubs, Roſemary is intirely loſt, and ſo univerſal (I fear) is the Deſtruction 
of this excellent Plant (not only over England, but our Neighbour Coun- 
tries more Southward)) that we muſt raiſe our next Hopes from the Seed. 
Halimus, or Sea-Purſlain, (of which I had a pretty Hedge) is alſo periſhed, 


and ſo another of French- Furſes : The Cypreſſes are all of them ſcorched, and 
Vol. II. - X ſome 
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ſome to Death, eſpecially ſuch as were kept ſhorn in Pyramids; but amongſt 
great Numbers, there will divers eſcape, after they are well chaſtiz d, that 
is, with a tough Hazel or other Wand, to beat off their dead and duſty 
Leaves, which growing much cloſer than other Shrubs, hinder the Air and 
Dews from refreſhing the interior Parts. This Diſcipline I uſe to all my 
Tonſile Shrubs with good Succels, as oft as a Winter parches them. The 
Berry-bearing Savine (which if well underſtood and cultivated were the on- 
ly beſt — 2k to Cypreſs) has not ſuffered in the leaſt z it perfectly re- 
{emble the Cypre/s, and grows very tall and thick. I think the Arbor Thuja 
is alive, and ſo is the American Acacia, Acanthus, Paliurus, Pomgranate ; my 
Lauruſtinus looks ſuſpiciouſly : Some large and old Alaturnus's are kill'd, e- 
ſpecially ſuch as were more expoſed to the Sun, whereas thoſe that grow in 
the Shade eſcape; the Reaſon of which I conjecture to be, from the Reci- 
procations of being-fomewhat relaxed every Day, and then made rigid and 
{tiff again all Night, which bending and unbending ſo often, opening and 
cloſing the Parts, does exceedingly mortify them, and all other tender 
Plants, which growing in ſhady Places undergo but one Thaw and Change. 
Moſt of theſe will yet revive again at e cut cloſe to the Ground. 
The Phillyrea's Auguſti, and Serratifolio's (both of them incomparably the 
beſt for ornamental Hedges of any of the Perennial Greens I know) have hardly 
been ſenfible of the 42 more than tarniſhing of their Leaves: 
no more have the Spaniſh Jaſinines, and Perſian; and I enumerate theſe Par- 
ticulars the more minutely, that Gentlemen who are curious, may take no- 
tice what Plants they may truſt to abroad, in all Events, for I ſpeak only of 
ſuch as are expoſed. E | 

I need ſay nothing of Helly, Jew, Box, Juniper, &c. (hardy and ſpontaneous 
to our Country) and yet to my Grief I find an Holly Standard of near an hun- 
dred Years.old, drooping and of doubtful Aſpect, and a very beautiful Hedge 
(tho? indeed much younger) being clip'd about Mic hae im as, is mortiſied near 
a Foot beneath the Top, and in fome Places to the very Ground; fo as there's 
1 Arne Proof againſt ſuch a Winter, which is late cut and expos'd. 
This does alſo. gro againſt the South, and is very ruffet, whilft the 
contrary Side is as freſh and green as ever; and in all other Places of my Plan- 
tations that are ſhaded, the unſhorn Hallies maintain their Verdure, and are 


I judge. impregnable-againit all Affaults of Feather. | 
Among the Fruii-Trees, and Murals, none ſeem to have ſuffer'd fave Fig,, 
but they being cut down, will ſpring again at the Root. The Vines have 
eſcaped, and of the E/culent Plants and Salads moſt, except Artichokes, which 
are univerſally loſt, and what I prefer before any Salad whatever eaten raw, 
when young, my. Sampire is all rotted to the very Root: How to repair my 
Loſs, I know not, for I could never make any of the Seed, which came from 
the Rock Sampire (tho' mine were of the very kind) to grow. | 
The Arboreſcent and other Sedums, Hloes, &c. (tho' hous'd ) periſhed with 
me; but the Tucca and Opuntia eſcaped. Tulips many are loft, and ſo the 
Conſtantinople Narciſſus, and ſuch: Tuberoſ#' as were not kept in the Chimney- 
Corner, where was continual-Fire. Some Anemonies appear, tho' I believe 
many are rotted: But I have made no great Search in the flowery Parterr, 
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only I find that moſt Capillaries ſpring, and other hamble and repent Plants, 
notwithſtanding all this rigorous Seaſon. | 

My Tortoiſe ( which by his conſtant burying himſelf in the Earth at Ap- 
proach of Winter, I look upon as a kind of Plant-Anima]) happening to 
be obſtructed by a Vine-Root, from mining to the Depth he was uſually 
wont to interr, is found ſtark dead, after having many Years eſcaped the ſe- 
vereſt Winters. Of Fifþ J have loſt very few, and the Nightingales (which 
for being a ſhort-winged Bird, and fo exceeding fat, at the time of the Year, 
we commonly ſuppoſe them to change the Climate: whereas indeed they 
are then hardly able to fly an hundred Yards) are as brisk and frolick as ever, 


nor do I think they alter their Summer Stations, whatever become of them 
all Winter. | 


derable Bulk and Value, deſigned for and capable of divers Uſes, as Vill 
Mill. Poſts, Dreſſer- Boards, and other neceſſary Occaſions. Alſo Fallnut- 
Trees in divers Places have ſuffered by this Calamity, and proved extreamly 
cleft, though indeed it hath been moſt frequent among Oaks, many of 
which have been divided to great Detriment in England, ſome being ſo 
rent that a Man may ſee through them, and that many times the Cracks 
came with ſo great Noiſe, that as it is related from Needwood- Forreft, they 
made ſuch a Noiſe, that the Keepers there thought that the Deer were 
ſhot by the People of the Country; and that in ſeveral Parts they were 
heard as loud as Guns, ſome having been cruelly affrighted, eſpecially in the 
Evenings or Nights, as they have paſſed within the hearing of this ſo un- 
expected and ſurprizing a Noiſe. hich Rifrs or Clefts were not at all to 
the ſame Point of the Compaſs, but ſometimes on one fide only, ſometimes 
two, and ſometimes three, and ſometimes four ſeveral Places, dividing or 
quartering the Tree, and ſometimes quite through: And theſe Clefts were 
not only in the Bodies, but continued into-the larger Boughs and Limbs of 
the Tree, and ſometimes deſcended into the ſuperficial Roots, but not to 
thoſe very deep in the Earth: The Froft, though cxtream, not reachi 
conſiderably deep, comparatively to the Roots of Trees, and the hard bind: 
ing of the Earth being fo frees; would not eaſily admit of Compreſſure: 
But ſeveral ſhallow Roots, ſo knotted and knurled as not to be wrought upon 
with Beetle and Wedges, are known to be cleft by the ws t it is 
much to be doubted and ſuſpected whether any ſuch cloven Trees were ſo 
perfectly ſound and faithful Timber, if proved by the Saw and Ax, as they 
ought to be, for if ſo, all might equally ſuffer, the Air having impartial 
Acceſs to one as well as the other; but being taken with this Diſeaſe, 
and others left untouch'd, there certainly was ſome Cauſe or Defe@ in 
thoſe liable to it, rather than the reſt. A great Part of the Cauſe of it is 
ſuppoſed to be Imperfection in ſuch a Tree, and that generally from the too 
large Sap - Veſſels and unnatural Cavities therein, which ſome call MVind- 


Halen, and ſome lagg'd Trees; the Cauſe whereof remains yet to be examin- 
ed, whether the ſhaking of the "_ may not, with its great Weight and 
| 2 Force, 


In this rigid Seaſon nothing ſeemed more ſurprizing to us, nor more ge- . . Ia. 
nerally known to be true, than the cleaving or plitting of Trees, as of the * "Wi 
Elms by Mr. Langley's Houſe the Miniſter of Tamworth, and Aſhes of conſi - b. 766. 
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Force, taking the whole Tree with its Boughs, Limbs and Body, havin 
one End firmly fixed in the Earth at ſome Age or other, as well A*: 
wrack and make Splintering and ſtretched Pores, Paſſages, Cavities, and 
ſuch like, in a live and growing Tree, at ſometimes of Continuance of its 
Force with its oft repeated beating, twiſting, and preſſing Blaſts, as well as 
the beſt choſen Maſt of a Ship may ſuffer Damage by the ſame Cauſe, even 
to total Fraction. By ſome this is ſuppoſed to proceed from Earthquakes, 
but whether or nor, is yet to be examined. But the Opinion of ſome 
ſeems not to be extravagant, who think it to be an original Diſtemper in 
the Tree, and to proceed from the Soil, or rather an innate Diſeaſe from 
fome though undiſcernable Imperfection in the Seed it ſelf, and yet not ſo 
much but that they live many Years, and grow to great Bulk and Stature, 
being obſerved to Lo leſſer Leaves and ſmaller Acorns ; but whether the Soi. 
be concerned, it may be urged, that the Trees about Oxford Weſtward, 
being generally affected with this Diſeaſe, and thoſe from the Eaſt fide 
Proveng excellent ſound Timber, tho' the Soils ſeem to reſemble one a- 
nother. 

But by what Means ſoever this may come, it is certain that ſome Trees are 
much more ſound than other, and that ſome prove full of inbred Diſeaſes 
and Cavities, before they are cut down, which Cavities and ſtretch'd Veſſels 
being fill'd with too great a Quantity of aqueous and undigeſted Sap, as it 
were hydropical, (for it is thought that the genuine and natural Sap of theſe 
our native Trees, though undergoing Condenſation, will remain ſecure and 
ſafe, as may be ſuppoſed from thoſe that are well and firmly ſtanding ) are 
thereby rendred capable of not only Condenſation but Glaciation alſs by the 
Continuance and Severity of the Air's frigefative Power; which being ſuf- 
ficiently known to employ more Room being Ice, than formerly Liquid, 
might probably cauſe theſe Breaches, and if we conſider the expanſive Mo- 
tion and Spring of the Air included in the Cavities of the Air Veſſel, ſuffering 
more Preſſure than they are patient of, from the coagulated and contiguous 
aqueous Parts then congealed, may be induced to ſuppoſe theſe firepitous E- 
ruptions to proceed from thence. But whether Mr. Hobbs's Hypotheſis will 
certainly hold, that the Swelling is cauſed by the Intruſion of the Air, is 
fomewhat to be doubred, | 

It need not prove troubleſome to any to think the Je to be able to tear 
the Oaks or other Trees, who ſhall conſider the great Force and elaſtick 
Power thereof; whereof that moſt excellent and curious Philoſopher of our 
Age, Eſquire Boyle hath, in his Hiſtory of Cold, ſet forth ſeveral Experiments 
and Examples, as. Veſſels of ſeveral kinds of Metals being made ſtrong on 
purpoſe, and fill'd with Water, cloſe ſtopp'd and expoſed to the Cold, which 

ing not capable of withſtanding the expanſive Force of the incloſed Ice, 
having been found clef# and broken; as tor Inſtance, the ſtrong Barrel of 
a Gun cloſe ſtopped, with. Water in it and frozen, hath proved rent long 
ways, and never acroſs the Veſſel,. nor Bodies of the Trees we here men- 
tion. Another time a Braſs Veſſel of a Cylindrical Form being made. not 
more than five Inches deep and not two Diameter, filled with Water, and 
afrerwards frozen, in one Night lifted off the Cover prepar'd and _ 
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ich a Weight of fifty fix Pounds that was laid upon it. Olearius, 
—— to the Babe of Holſtein's Embaſſy into Ruſſia, i us, that in the 
City of Moſcow he obſerved, (the Cold being very intenſe) the Earth to be 
cleft many Yards in length, and a Foot broad, which according to Conje- 
dure, was occaſioned by the heaving and ſwelling thereof to enlarge its 
Room, as here we ſee Ice crackt and cleft conſiderably long and broad, ac- 
cording to its Thickneſs along the Ridge or turgid Part thereof. And that 
the Earth doth ſo riſe when frozen is eaſily made manifeſt by little Sticks 
or Plants ſer into the Ground againſt the approaching Winter, which being 
riſen two or three Inches, or more, according to the Depth and Strength of 
the Froſt, and upon the Thaw the Earth ſinking to its former Station, leaves 
the unfixed Plants with their Roots naked above Ground, as it were, ſpewed 
out. And not ſuch moiſt Bodies only, but Metals, as Braſs, Iron, c. having 
been ſwelled in the Time of being frozen, as hath been proved by Clocks, 
Locks, and other Inſtruments, and become laxed and pliant again upon the 
Thaw. Many more Examples might be eaſily produced to induce us to the 
Thoughts, that the Sap is not right and genuine in ſuch ill- diſpoſed Trees, 
and that Ice might, upon due Examination, be found in any ſuch burſten Bo- 
dies, as we are informed have been found and obſerved by ſome; and if Ice, 
then Preſſure, and if Preſſure, then Breaking and LEN. | 
It may be doubted too, whether ſome of theſe Trees thus liable to the 
Fury of the Froſt, have not been Coltie? A Term commonly uſed among 
Timber-Merchants, and by them avoided; which is, towards the middle of the 
Tree, among the Annual Circles, ſome one is much larger than the reſt, and 
the Sap-veſels there ſeem much extended beyond their Fellows, and upon 
cleaving or ſawing ſuch a Tree, that incloſed or inward Heart, Part thereof 
where that Circle is, will {lip and drop from the other Part oft-rimes without 
any Force to divide it, as an Inſtrument out of a Caſe or Mould made fit for 
it. | 
Some ſuppoſe that theſe wind. aten or lagg d Trees may be known or 
nearly gueſied at by. the Out- ſide, when growing, by the great Ribbs, two, 
three, or four in a Tree from the Bottom to the Branches, and that they have 
been affected ſomewhat conſiderably with this Diſeaſe before, and perhaps 
cleft, (tho' not in ſo great a Meaſure as now) and the Fiſſures cloſed up a- 
ain; as we ſee theſe do quickly after the Froſt, inſomuch that it is ſcarce 
Fiſcernable already, and the Bark not having been divided from the Body, 
upon coming 1 again, cach turn and twiſt of the Grain fitting its 
Place, prove freſh and vigorouſly growing: But that ever ſuch Trees will 
rove whole and ſound, doth ſcarcely conſiſt with Reaſon or our preſent. 
'boughts. And this Calamity hath not been found in Trees only that were 
freſh and ſtanding, but alſo in Trees cut down, as is affirmed by Mr. Shiſh and 
others; but notwithſtanding it is thought to be only among ſuch diſeaſed. 
Trees as are before - mentioned. | 
But it is yet to be queſtioned whether Fines have proved cleft and'crackt 
along the Bodies by the ſame Way and Reaſon as Timber-Trees, which Decay. 
is eſpecially to be ſeen on Walls expoſed to the Southern Aſpect; ſo that the 
Sun, our accuſtomed Friend, now proved our great Enemy, by thawing and 
1 relaxing 
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relaxing the Sap every Day, and then being frozen and made ſtiff again e- 
very Night; which often Repetition of bending and unbending, ſoftning and 
hardning, the vivid ſpirituous Juice being deſtroyed, and Day and Night the 
Drought vigorouſly acting, (the Sap being this Year diſordered and ſurpriz- 
cd, not gradually ſeaſoned even before Michaelmas-Day, and the freſh Sap to 
ſupply its Defects being wholly detained from ariſing, there then being none 
or very little Exhalations or Evaporations ariſing out of the frozen and 
bound Earth) theſe poor ſlender Bodies fill'd only with thin and not viſcous 
Sap, have proved as great Sufferers as if by Amputation they had been de- 
ag of their natural Suſtenance; for if they could have none from the 

arth, and their own true Juice mortified, and it be certain that omne Siccum 
appetit humidum, it will follow that ſuch Branches will by the Conſtancy 
and Continuance of ſuch Severity (the Day being as bad as the Night) prove 
as dry as Sticks cut off long before: whereas thoſe of this kind and other 
| forts alſo growing in more ſhadowy Parts, and undergoing but one Change, 
have remained in good Condition, eſpecially among red Grapes, which ſeem 
much more hardy than white ones. 

We ſee other Wall- Fruits on the fame Poſition, as Apricocks, Peaches, 
Plumbs, Cherries, &c. are not at all injured or prejudiced by the Weather, 
which are of a more clammy viſcous Juice: Theſe we ſee run ſometimes and 
give Cum, but the Leakage of Yines is as thin as Water, which different 
vices and $aps in other Trees, and the Degrees thereof, as well thoſe with 
deciduous Leaves, as Ever-greens, may prove ſome Cauſe of the Weakneſs and 
Decay of ſome, whilft that of another ſort ſtanding by, remains freſh and vi- 
gorous, only ſtagnated, ſedate and quiet, waiting for the benign Sun's 
cams to actuate, lenify, and put its Spirits in Motion, and its comfortable Re- 
freſhment to ariſe in due Seaſon: And perhaps according to the Degree of 
this Qualification in Trees and Plants, 1 bein much more ſluggith than. 
other) may be the Cauſe of their earlier or later Germination. 

It is eaſily obſerved, that in dry, mountainous rocky and barren Planta- 
tions, where Trees, Greens, and other Plants, having been ſparingly fed, 
and not pamper'd with ſuch Luxuriance and Freeneſs of Sap, as in the Val- 


lies and richer Soils have eſcaped tolerably well: and by this which in other 


Years proves their 5 70 and Diſeaſe, now make them inſult over thoſe 
growing in the fatter Vallies, proportional to the Height of the Hills they 
ow on. 

1 We may obſerve Trees all the Winter, while the Sap remains condenſed, 
to be ſafe and well, but if a flattering too early Glance happens in the Spring 
to ſet their Parts in Action, and the Juices to become fluid, and a ſudden Mu- 
tation of that Warmth to a freſh Return of Winter, (which too frequently 
happens in England) that then we have not only our Hopes of that Year's 
Fruit blaſted, but even the Paſſages in the Branches and Boughs ſtopped, 
and the crude Sap ſettling, commonly called Bliting, (tho' there be many 
Cauſes of the Effects which go under that Notion) becomes a Diſeaſe in 
Trees equal to that of Chil-blanes in juvenile Blood, which ſometimes takes 
whole Trces, and ſometimes Branches only. Hence is ſuppoſed the Decay 
ol the Glaſtenbury Thorn, whole Ariſing- time being between 3 and 
Chriſtmas, 
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Chriſmas, being fappily prepared 14 Beginning of the hard Freſ, which 
hath almoſt affrighted it out of its Life. | , 

Some Trees and Shrubs ſeem to have their Veſſels and Paſſages ſo ſtreight- 
ned, and as it were ſhrunk with Cold, that they appear equal to a human Bo- 
dy Sinew-ſbrunk or Paralytick, that is not without much Trouble able to 
move or bear his decaying Limbs: Thus we ſee Trees wich their Bark ſhri- 
vel'd, with their Paſſages half-ſtopr, whoſe Sap now _ ſqueezing, and 
dificultly paſſing, hath much ado to force its Way thro” the dry'd and nar- 
row Pores and Paſſages of the Body and Branches: And ſometimes this Di- 
ſtemper is ſo prevalent, that whole Branches of a Tree are killed, when the 
other Part is indifferent well. 

Some Liquids, ſuch as Eſſential Oyls, do rather ſhrink than increaſe being 
frozen; and Empyreumatical Oyls, will hardly freeze but waſtez which Con- 
ſiderations may induce the Thoughts of what ſome Trees are made of, or do 
abound in, as Firrs, Pines, &c. which are capable of enduring the Cold of 
Norway, and other Countries. — D 

What Timber-Trees have ſuffered, are above ſpecified; but divers others of 
our native Trees and Shrubs have ſcarcely proved able to withſtand the Force 
of ſo rude an Enemy. Yew and Holly (things whoſe Tenderneſs was never 
ſuſpected) were in ſome Places * kill'd, and in many Places ſo diſcourag'd, 
looſing their Leaves, and blemiſhing the Bark, that it is co be feared they 
will never take on their priſtine Splendour and Verdure. The Furze in ma- 
ny Places quite kill'd, and in moſt Places cut down and ſpring: again, but 
often the Neſurrection in vain expected. Common Broom. proves a Degree 
hardier. In ſome Places the ſunny Side of a Juniper Buſb proves ſcorcht be- 
tween Sun and Cold, but that proves one of the moſt hardy of our native 
Greens; fo that it is hard to ſay what is Winter- proof even among our Na- 


tives, except Box and Foy, which ſtand in Defiance of all. 


In the Gardens (which are generally Nurſeries of Exoticks, and from warm 
Countries) this Calamiry hath principally bent its Force againſt inter Greens, 
ſuch as 4laternws (commonly known by the Name of Philtyrea) and the true 
Phillyrea alſo, which are generally kill'd; though ſome upon cutting down 
fpring again. Alſo common Bays ſeem in moſt Places to be kill'd down, and 
Laurel ſeldom proving impatient, is in ſome Places kill'd, in ſome Places half 
dead; Roſemary, Laurnſtine, Hlalimus, Arbutus, white Jeſamine, and other 
which ſeldom fail, are generally kill'd thro' the whole Country. But in all 
theſe, and other ſuch like, in mountainous and dry Places (as was before ob- 
ſerved) there is brisk Life and Verdure yet remaining, tho” rarely to be met 
with; but however enough to retain the ſeveral Species among us. But if for 
the future in ſuch Times of Extremity, the Superficies of the Ground, and 
Bodies of ſuch things here recited, and Fig- trees were well covered with 
ſtrawy Matter to keep off the Froſt, it might fo preſerve them as to ſpring 
out plentifully the Spring following, tho' their whole Tops being too large 
and high, and thereby incapable of ſuch Covering, might loſe their preſent 
Leaves and Beauty; which might from ſuch Neſpringing be eaſily repaired, 
and prove muc more ſatisfactory than to begin the World anew, as we are 


generally 
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generally forc'd to do for Cypreſſes, which were uſed to be excellent Orna- 
ments both in Summer and Winter, now it proving a very rare thing to ſee 
one well alive; in ſome Places there appears ſome lingring Life, tho' ſcarce- 
ly ſufficient to recover thè whole, but in moſt Places they are quite dead, that 
have faced forty, fifty, or ſixty Winters before. 

Alſo among thoſe with Deciduous Leaves, divers have been Sufferers, as 
Arbor · Judæ, young Plane Trees, though thoſe of conſiderable Stature have 
pretty well Pons „Paliurus, the Aleppo Afb, in ſome Places the Locuſt Tree, 
and in moſt Hedges the great common Bramble, and ſome other, which up- 
on cutting, do ſome or moſt of them ſpring again. 

But ſuch Greens alſo as we receive from abroad, and are the Glory of warmer 

Countries, and very rare, curious and pleaſant with us, ſuch as Oranges, Lemons, 
Myrtles, Pomegranates, and the pertuming Jaſmines, and divers other Rari- 
ties, which are uſually kept in Pots and Caſes, for the Convenience of remoy- 
ing them into Green- Houſes and Conſervatories, not being able ro endure our 
milder Winters, have in many Places extreamly ſuffered, eſpecially in Houſes 
of weaker Defence: But where the Skill, Care, and due Management of 
their Keepers, have met with the Convenience of good warm Houſes, with 
keeping conſtant Fires, (which is a Matter to be regulated with great Diſ- 
crevioif according to the Proportion of which combining Qualifications the 
Plants have eſcaped; as in ſome Places moſt of them are well, and in ſome 
Places half, and in ſome Places all dead. 
Among Plants, Herbs, and Flowers, there hath been great Deſtruction alſo, 
and many of common Uſe, as moſt of the Artichotes in England, and Winter 
Coleflowers, Sage, Tyme, Maſtick, Lavender, Laven-Cotton, and divers other 
were generally kill'd : Except ſuch as happened to be new planted that Year, 
and ſo low, that they had the Enjoyment of the kind Covering of a little 
Snow, which proves the moſt natural Feeding and warm m—_— of any 
thing to be mention'd; but what peeped its Head above it ſeemed in great 
Danger of being kill'd; and as we may ſee in the Corn. fields, that thoſe Sides 
of the Lands of Corn facing the South, where the Snow was melted, and 
the Corn deprived of its Covering, the Want proved deadly, and in many 
Places Husbandmen were forced to begin again in the Spring to plough and 
ſow other Grain; which may eaſily teach us rather to heap Snow upon our 
Herbs and Flowers, than fanſy it a cold, unkind Enemy. N 

But after all this — — of Sorrows, we are to comfort our ſelves that 
ſuch Deſtruction and Calamity happens but very rarely, the like having not 
been known in the Memory of Man, if ever before, and that with due Care 
and Obſervance the growing Cold might be kept off from ſuch things as are 
cer to be impatient of it; which are not all Greens in our Gardens; ſome 

ing able to endure all the Cold that ever came, as Firrs, Pines of divers 
ſorts, Cedars of Libanus and Virginia, (tho' that of Bermudas proves tender 
Arbor Vitæ, all the Savins, whereof the upright or Berry-bearing is the beſt 
Succedaneum to Cypreſs, capable of finer cutting into Pyramids, or other Fi- 
gures, or Hedges 6 or 8 Foot high, and is one of the beſt of the Tonſile Shrubs; 
alſo the Pyracantha proves exceeding hardy, and makes good * be 
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LIV. The Snow and 7ce-bouſes at Livorne, are commonly built on the fide 1. preſerve 
of a ſteep Hill, being only a deep Hole in the Ground, by which Means Nb 
they eaſily make a Paſſage out from the Bottom of it, to carry away all the . W-Ball, 
Water; which if it ſhould remain ſtagnating therein, would melt the IcerE .. 
and Snow : Bur they thatch it with Straw, in the Shape of a Sauce - pan Co- 
ver, that the Rain may not come at it. The Sides * dry) they 
line not with any thing, as is done in St. James's Park, by Reaſon of the 
Moiſtneſs of the Ground. This Pit they fill full of Snow or Ice, (taking 
Care that the Ice be made of the you Water, becauſe they put it into their 
Wine) overſpreading firſt the Bottom very well with Chaß, but without 
any Part of the Straw; I think they uſe Barley-chaf. This done, they fur- 
ther, as they put in the Ice or the Snow, (which latter they ram down) line it 
thick by the Sides with ſuch Chaßf, and afterwards cover it well with the 
ſame; and in half a Year lying ſo, tis found not to want above an eighth 
Part of what it weighed when firſt put in. Whenever they take it out into 
the Air, they wrap it up in this Chaff, and it keeps it to Admiration. 


LV. Among ſeveral Ways by which I have made 7»frigedating Mixtures Coldpreduced 
with Sal Armoniac, the moſt ſimple and facile is this: Take one Pound of — 4 by 
powder'd Sal Armoniac, and about three Pints, (or Pounds) of Water, put the #-R-Boyl, 
Salt into the Liquor, either all together, if your Deſign be to produce an in- * 
tenſe, tho* but a ſhort Coldneſsz or at two, three, or four ſeveral Times, if 
yon defire that the produced Coldneſi ſhould rather laſt ſomewhat longer than 

fo great: Stir the Powder in the Liquor with a Stick or Whalebone (or 
ſome other thing that will not be injured by the fretting Brine that will be 
made) to haſten the Diſſolution of the Salt; upon the Quickneſ of which 


depends very much the Intenſity of the Cold that will enſue upon this Expe- 
riment. 

That a conſiderable Degree of Cold is really produced by this Operation, is 
very evident: Firſt, to the Touch; Secondly, by this, that if you make the 
Experiment (as for this Reaſon I ſometimes chuſe to do) in a Glaſs Body, or 
a Tankard, you may obſerve, that whilſt the Solution of the Salt is making, 
the Outſide of the metalline Veſſel will, as high as the Mixture reaches 
within, be bedewed (if I may fo ſpeak) with a Multitude of little Drops of 
Water, as it happens when Mixtures of Snow and Salt, being put into Glaſ- 
ſes or other Veſſels, the aqueous Vapours that ſwim to and fro in the Air, 
and chance to glide along the Sides of the Veſſels, are by the Coldneſs there- 
of condenſed into Water. But, Thirdly, the beſt and ſureſt Way of finding 
out the Co/dne/s of our Mixture, is by plunging into it a good ſeal'd Meatber- 
glaſs furniſh'd with tincted Spirit of Wine. For, the Ball of this being put 
into our frigorifick Mixture, the crimſon Liquor will nimbly enough de- 
ſcend much lower, than when it was kept either in the open Air, or in com- 
mon Water, of the ſame Temper with that wherein the Sal Armoniac was 
put to diſſolve. And if you remove the Glaſs out of our Mixture into com- 


mon Water, the tincted Spirit will re- aſcend; and this has alſo ſucceeded 
Vol. II. Y | with 
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with me when I removed it into Water newly impregnated with Sal 


After this Manner a ſenſible, adventitious Cold has been made in the Spring, 


( 162 ) 


Pelre. 8 

This Cold in Summer and hot Weather will ſoon decay and expire: But if 
the Quantity of the Salt and Water be great, the Effect will be as well more 
laſting as more conſiderable. I have Reaſon too to ſuſpect, that there may be 
a conſiderable Diſparity as to their Fitneſs to produce Cold betwixt ſeveral 
Parcels of Salt that are without Scruple look'd upon as Sal Arnoniac. I have 
alſo often found, that when the tincted Liquor ſubſided but ſlowly, or was 
at a Stand, by putting in from time to time two or three Spoonfuls of freſh 
Salt, and ſtirring the Water to quicken the Diſſolution, the Spirit of Mine 
would begin again to deſcend, if it were by a Stand or Riſing, or ſubſide 
much more ſwiftly that it did before. And if you would lengthen the Experi- 
ment, it may not be amiſs that Part of the Sal Armoniac be bur groſly beaten, 
that it may be the longer in diſſolving, and conſequently in cooling the W ater, 


by a Pound of Sal Armoniac at the utmoſt to laſt about two or three Hours. 
Experiments in March 27. The tincted Spirit in the ſeal'd Yeather-Glaſ;, 
when firſt put into the Water, reſted 84 Inches: Being ſuffered to ſtay 
there a good while, and now and then ſtirr'd to and fro in the Water, it de- 
ſcended at length a little beneath 7+ Inches. Then the Sal Armoniac being 
put in, within about a Quarter of an Hour or a little more it deſcended to 
2 ＋ Inches, but before that Time, in half a Quarter of an Hour it began ma- 
nifeſtly to freeze the Vapours and Drops of Water on the Outſide of the 
Glaſs. And when the frigorifick Power was arrived at the Height, I ſeveral 
Times found that Water thinly placed on the Outſide, whilſt the Mixture 
within was nimbly ſtirr'd up and down, would freeze in a Quarter of a Mi- 
nute, by a Minute Watch. At about 4 of an Hour after the infrigidating 
Body was put in the Thermoſcope, that had been taken out a while before, and 
yet was riſen but to the loweſt freezing Mark, being again put in, the Li- 
uor fell an Inch beneath the Mark. And about 24 urs from the 
rſt Solution of the Salt, I found the tincted Liquor to be in the midſt be- 
tween the freezing Marks, whereof the one was at 5 Inches (at which 
Height when the Tincture reſted, it would uſually be, ſome, tho' but a ſmall, 
Froſt abroad) and the other at 44 Inches; which was the Height, to which 
ſtrong and durable Froſt had reduced the Liquor in the Winter. At three 
Hours after the Beginning of the Obſervation, I found not the crimſon Li- 
quor higher than the upper freezing Mark newly mentioned; after which it 
continued to riſe very {lowly for about an Hour longer; beyond which time 
I had not Occaſion to obſerve it. 
2. This frigorifick Mixture having been made in a Glaſs-Body, (as they 
call it) with a large and flattiſh Bottom, a Quantity of Water, which I (pur- 
. ſpilt upon the Table, was by the Operation of the Mixture within 
the Glaſs, made to freeze, and that ſtrongly enough, the Bottom of the Cu- 
curbite to the Table; that ſtagnant Liquor being turned into ſolid Ice, that 
continued a conſiderable while unthaw'd away, and was in ſome Places about 
the Thickneſs of a Half-Crown Piece. a 
| 3. At 
4 


( 163 ) 


touched the common Water, ſtood at 84, having been left there a conſide- 
rable while, and once or twice agitated in the Water, the tincted Liquor 
ſunk but to 7 4, or at fartheſt re 75, then the frigorifick Liquor being put in- 
to the Water, with Circumſtances diſadvantagious enough, in (about) half a 
Quarter of an Hour the tinted Liquor fell beneath 34; and the Thermoſcope 
being raken out, and then pur in again, an Hour after the Water had been 
firſt infrigidated, ſubſided beneath five Inches, and conſequently within + of 
an Inch of a Mark of the ſtrongly freezing Weather. 

The grand thing that is like to keep this Experiment from being generally 
uſeful, is the Dearneſs of Sal Armoniac. But to leſſen this Inconvenience, 
two Things may be offer'd; Firſt, That Sal Armoniac might be made much 
cheaper, if inſtead of fetching it beyond Sea, our Country-men made it 
here at home. Secondly, That tho' an Armoniac Solution being boyl'd up 
in Earthen Veſſels (for Glaſs ones are too chargeable) will, by piercing them, 
both loſe ſome of the more ſubtile Parts, and thereby ſomewhat impair the 
Texture of the reſt; yet I was not deceived in en len that the A on 
remaining in the Pipkins, being re- diſſolved in a due Proportion of Water, 

would very conſiderably infrigidate it; as may farther appear by the follows 
ing Experiment. | 
4. March 29. The Thermoſcope in the Air was at 8+ Inches; being pur into 
a ſomewhat large evaporating Glaſs, fill'd with Water, it fell after it ſtay'd 
a pretty while, and had been agitated in the Liquor, to eight Inches: then 
about half the Salr, or leſs, that had been uſed twice before, and felt much 
leſs cold than the Water, being put in and ſtirr'd about, the tincted Spirit 
ſubſided with a viſible Progreſs, till it had fallen manifeſtly beneath four In- 
ches; and then having cauſed ſome Water to be freſhly pump'd and brought 
in, though the newly-mentioned Solution were mixt with it, yet it preſently 


made the Spirit of Wine manifeſtly to aſcend in the Inftrument, much faſter 
than one would have expected. 


- 
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theſe Obſervations were made was ſixteen Inches; the Ball about the B 


igneſs 
of a ſomewhat large Walnut, and the Cavity of the Pipe, by Gueſs, Tour 
an cigth or ninth Part of an Inch Diameter. 


To cool Drinks with this Mixture, you may put them in thin Glaſſes, the 


the Mixture) may be moved to and fro in-it, and then be immediately 
poured out to be drunk. By the Help hereof, Pieces of Cryſtal, or Bullets, 
for the cooling of the Mouth or Hands of thoſe Patients, to whom it may be 


procured. In which, and many other Uſes, it will not be requiſite to em- 
ploy near ſo much as a whole Pound of Sa Almoniac at a time. For, you 
may eaſily obſerve by a ſeal'd Meatber · Glaſi, that a very few Ounces, well 
powder'd and nimbly diſſolv'd in about four times the W. 


ſetve well enough for many Purpoſes. 


3. At another Time the ſame Spring the Yeather-Glaſs, which before it 


thinner the better; which (their Orifices being ſtopp'd, and ſtill kept above 


allowed, may be potently cooled; and other ſuch Refreſhments may be eaſily . 


* 


The Length of the Cylindrical Pipe of the ſeal'd Thermoſcope, where with | 


eight of Water, will 
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bene, LVI. 1. A little Water being left at the Top of the Mercury in the 77. 


1 ricellian Experiment, and expo ed to the Air in froſty Weather, was in one 
Carolo Ri- Night congealed into Ice of a very good Conſiſtence. Afterwards, Rinaldin; 
72. P. 2169. having compared this Ice with that which was produced in the open Air, 
found, that the Ice in the Cane was in Subſtance altogether like that of Hail; 
that is, an opaque and whitiſh Body: W hereas that which was made in the 
Air was tranſparent like Cryſtal. Beſides, he obſerved that the {ce mace in 
the Cane was heavier in Specie than that in the ambient Air, which he diſ- 
cover'd by putting it into a Fluid, which was in Specie lighter than Water, 
but heavier than Ice made in the open Air; whereby he found, that whercas 

the Ice made in the Cane ſunk, that in the Air floated therein. * 
67 Pr. Li- 2, December 3, 1684. At Night I expos'd four Glaſs-Bottles in the open 
p.335. Air upon the Ground to freeze; viz, of the Red Natron- Water from Egypt; 
of a ſtrong Solution of Nitrum Murarium in fair Water, of Sea- Mater taken 
up at Scarborough, and more than half evaporated; of the Sulphur Well at 
at Knasborough, that is, of Natural Brine evaporated to the ſame Height with 

the Sea Water. | 2 2 | 

The fourth in the Morning, the Solution of Nitrum Murarium was half 

of it Ice, but not any of the reſt. | | 
The ſixth in the Morning, the Bottle of Nitrum Murarium was moſt Ice; 
the Sulphur-Mater had no {ce that I could perceive at all in it; the Natron 
had much Ice at the Bottom of the Bottle; and the Scarborough Sea-W ater 

| was not without Flakes of Ice. ET] 

Fig. 21, 22 The /cicles of the Natron were prettily figured, as is repreſented in Fig; 21, 
The Zcicles of the Sea - Water were allo figured in oblong Squares, as in Fig. 
22, and were brittle and tranſparent... I ſet the drained /cicles of Natron be- 
fore the Fire, which did readily — melt and diſſolve into Water again; 
this Ice was both alike ſalt in /ce and in Water, much like the Water, to 
the Taſte, out of which it was frozen. In like manner having drained the 
Sea- Mater Ice, and expos'd it before the Fire, theſe 7cicles became ſoft and 
moiſt by Degrees, but at length rather r. rs er than quite meldld away; 
and having taken up a good thick Lump of common Ice, at leaſt an hundred 

times their Thickneſs and Bulk, this in a few Moments at the ſame Di- 
ſtance before the Fire, grew wetter and wetter, and diſſolved into Water, 
whereas the Salt [cicles after three Quarters of an Hour lying before the Fire, 
did at length dry into a white Powder perfect ſalt, the Moitture totally eva- 
porating. Alſo the Sea · Water Icicles taſted very ſalt, when firſt taken out of 
the Water. * 

I repeated the ſame Experiment of expoſing to freeze the Bottles of Na- 
tural Brine of Knasborough Sulphur-Well, half evaporated, and Scarborough 
Sea Water, the ſame as formerly, the ſeventh and eighth Inſtant at Night, 
and with the like Succeſs, viz. no /cicles in the Natural Brine; but the 
ſame large ones as above deſcribed I had in the Sa Vater, but not till after 
the ſecond Night's keen Freezing, 

Theſe /alt [cicles continued unthawed in the Bottles, though they were 
brought into the Houſe, and kept in a warm Room, long after all other Ice 

| within 
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within Doors was gone, viz. till the twelfth Inſtant at Night, when the . 
cicles alſo were diſſolved and vanith'd. | 

From theſe Experiments we note, 1. That there may be Salt- lee from 
Sea Water frozen, which the Experiments of this S. of the laſt Year did not 
ſcem to favour. | | | 

2. That there is as real Difference betwixt Natural Brine and Sea Mater, 
25 there is betwixt the Salts themſelves which they yield. 

3. That the great floating Mountains of Tee in the Northern Seas (if up- 
on ſtrict Tryal they ſhall be found to be Salt, which ſhould be further en- 

vired into, ) are not only the Effects of many Years Freezing, but alſo much 

of their Magnitude may be owing to the. natural Duration of that ſort of 


Ice. | : 
3. A Tube of + of an Inch Diameter being filled with Water, to the > foal Des 
Height of two Inches, and ſet to freeze in a Mixture of Snow and Salt, the 233. 3 
Water, when perfectly frozen, appeared of an Inch above the Mark it ® On: 
{tood at before freezing. . 1 
Another Tube, of almoſt an Inch Diameter, being fill'd with Water to the 
Height of ſix Inches, and ſet to freeze as before, roſe of an Inch above 
the Mark. The Water made uſe of in theſe Tryals, was a ſort of rough 
Pump- Mater; which, according to what Tryals have been made with it, 
does, upon the Effuſion of Oil of Tartar per Deliquium, immediately turn 
milky and turbid. And the Ice made of this Water was a ſort of very rari- 
fied white Ice. | 
The Tube of almoſt an Inch Diameter being fill'd to the Height of ſix In- 
ches (as before) with River Water, which would readily mix with Oil of 
Tartar without the leaſt Precipitation, and ſer to freeze in a Mixture of Snow 
and Salt, it gained but F of an Inch after it was frozen; whereas the Pump--- 
Water got T of an Inch: | 

It was obſervable, that when the Water (in all theſe Experiments) began 
to freezc, a great many ſmall Bubbles continually roſe from the Bottom. 

A Tube being fill'd with Boiled Pump- Mater to the Height of fix Inches, 
and ſet to freeze as before, it roſe hardly to + of an Inch above the Mark, 
when as the ſame Water wnboiled roſe to 3. | F 
EVII: In Jah, 1653, It was fo furiouſly hot in Poland, that in the Re- Ee 
iment of Foot which was the King's Guard, marching moſt of them Bare- CO 
foot upon Sands, more than 100 fell down altogether diſabled, whereof ln. 
Dozen died outright, without any other Sickneſs. | P. 352. 


LVIII. If the Action of the Sun be conſidered as the only Cauſe of the 7eropmrie- 
Heat of the Weather, 1 ſee no Reaſon but that under the Pole, the Solſtitial . . 2 
Day ought to be as hot as it is under the Æguinoctial, when the Sun comes Latitudes; 
vertical, or over the Zenith; for this Reaſon, that for all the 24 Hours of the 14 
Day under the Pole, the Sun's Beams are inclined to the Horizon, with an 405 F. 7% 
Angle of 234 Deg. and under the Æguinoctial, though he come vertical, 
yet he ſhines no more than 12 Hours, and is again 12 $ abſent, and that 

for. 


Fzg. 23. 


for 3 Hours 8 Minutes of that 12 Hours he is not ſo much elevated as under 
the Pole; fo that he is not 9 of the whole 24 higher than tis there, and is 


pulſes or Stroaks, more or leſs forceable, PN to the Sines of the Angle 
of Incidence, or to the Perpendicular let fall on t 


Perpendiculars, the Area comprehended ſhall be proportionate to the Col- 
lection of the Heat of all the Beams of the Sun in that ſpace of Time. Hence 
it will follow, that under the Pole the Collection of all the Heat of a Tropical 
Day, is proportionate to a Rectangle of the Sine of 23+ gr. into 24 Hours, or 
the Circumference of a Circle; that is. the Sine of 23+ gr. being nearly +; 
of Radius, as d into 12 Hours. Or the Polar Heat is r to that of the 


the Fun is not-5 Hours more elevated under the We 


or half a Day, under the Pole; which Space © HH is viſibly greater than 


| 11 ſenſible of its Preſence, his Beams being obſtructed by the thick Clouds, 
and 


HFHonourable Mr. Boyle was pleaſed to term it, proceeding from the everlaſt- 
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15 Hours lower. Now the ſimple Action of the Sun is, as all other Im- 


e Plain; whence the ver- 
tical Ray (being that of the greateſt Heat) being put Radius, the Force of 
the Sun on the horizontal Surface of the Earth will be to that, as the Sine: 
of the Sun's Altitude at any other time. This being allowed for true, it 
will then follow, that the Time of the Continuance of the Sun's ſhining 
being taken for a Baſis, and the Sines of the Sun's Altitudes erected there- 
on as Perpendiculars, and a Curve drawn through the Extremities of thoſe 


Sun continuing 12 Hours above the Horizon, at 573 gr. Height, than which 

But that this Matter may be the better underſtood, I have exemplified it 
by a Scheme, wherein the Area ZE HH, is equal to the Area of all the 
Sines of the Sun's Altitude under the Equino#ial erected on the reſpective 
Hours from Sun- riſe to the Zenith, and the Area S HH is in the ſame 
Proportion to the Heat for the ſame ſix Hours under the Pole on the Tropical 
Day, and © HH, is proportional to the collected Heat of twelve Hours, 


the other Area HZ G A, by as much as the Area HG © is greater than the 
Area Z GO; which, that it is ſo, is viſible to Sight, by the great Exceſs, 
and ſo much in Proportion does the Heat of the twenty four Hours Sun- 
bine under the Pole, exceed that of the twelve Hours under the Æquinoctial. 
W hence, cæteris paribus, it is reaſonable to conclude, that were the Sun 
i under the Tropict, the Pole would be at leaſt as warm, as it is now 
under the Line it ſelf. 

But whereas the Nature of Heat is, to remain in the Subject after the 
Cauſe that heated is removed, and particularly in the Air, under the Ægui- 
noctial, the 12 Hours Abſence of the Sun does very little ſtill the Motion im- 
preſs'd by the paſt Action of his Rays wherein Heat conſiſts, before he ariſc 
again: But under the Pole, the long Abſence of the Sun for fix Months, 
wherein the Extremity of Cold does obtain, has ſo chill'd the Air, that it is 
as it were frozen, and cannot, before the Sun has got far towards it, be any 


* 


perpetual Foggs and Miſts, and by that Atmoſphere of Cold, as the late 


ing /ce, which in immenſe Quantities does chill the neighbouring Air, and 
* the too ſoon Retreat of the Sun leaves unt hawed, to encreaſe again 
during the long Winter that follows this ſhort Interval of Summer. . 

| | ut 


11 1 
But the differing Degrees of Heat and Cold in differing Places, depend in a 
great Meaſure 2 the Accidents of the Neighbourhood of high Mountains, 
whoſe Height exceedingly chills the Air brought by the Winds over them 
and of 22 of the Soil, which variouſly retains the Heat, and parti- 
cularly the Sandy, which in Africa, Arabia, and generally where ſuch ſandy 
Deſarts are found, do make the Heat of the Summer incredible to thoſe tha 
have not felt it. | 2 
In Proſecution of this Thought I have ſolved this Problem generally, viz. 
To give the proportional Degree of Heat, or the Sum of all the Sines of the Sun's 
Altitude, while he is above the Horizon in any oblique Sphere, by reducing it 
to the finding of the Curve Surface of a Cylindrick Hoof; or of a given Part 
thereof. 
Now this Problem is not of that Difficulty as appears at. firſt Sight; for 
let the Cylinder A B C be cut obliquely with the Ellipſe BX Dl, and by the 
Center thereof H, deſcribe the Circle IX LM; I fay the Curve Surface 


IK LB. is equal to the Rectangle of 7K and BL, or of H and 2 BL, or 


BC: And if there be ſuppoſed another Circle, as NO P, cutting the ſaid 
Ellipſe in the Points P, Q; draw PS, © R, parallel to rhe Cylinders Axe, 
till they meet with the aforeſaid Circle /A LM in the Points &, &, and draw 
the Lines RTS, , biſected in Z, and V. I ſay again, that the Curve 


Fig. 24. 


Surface R MS D is equal to the Rectangle of BL, or MD, and & S, 


or of 2 B Lor AD and ST or VP; and the Curve Surface & N PD is e- 


qual to R$X M — the Arch RMS Xx SP, or the Arch MSX 2 SP. or, 


it is equal to the Surface R MS © D P, ſubtracting the Surface RMS NP. 
So likewiſe the Curve Surface J PO is equal to the Sum of the Surface 


RMS P, or RS MD, and of the Surface RLS9 OP, or the Arch 


LSX 285. 


This is moſt eaſily demonſtrated from the Conſideration, That the Cylin- 


drick Surface IX L is to the inſcribed Spherical Surface IK LE, either in 
the whole or in its analogous Parts, as the Tangent BL is to the Arch EL; 


and from the Demonſtrations of Archimedes, de Sphæra & Cylindro, Lib. 1. 


Prop. 30, 37, and 38; and Doctor Barrow's learned Lectures on that Book, 


Probl. 9, and the Corollaries thereof. 

Now to reduce our Caſe of the Sum of all the Sines of the Sun's Altitude 
in a given Declination and Latitude to the aforeſaid Problem, let us conſider 
the Analemma projected on the Plan of the Meridian; E the Zenitb, P the 
Pole, HH the Horizon, æ the Aguinoctal, the two Tropicks, 8 1 


the Sine of the Meridian Altitude in S; and equal thereto, but perpendi- 


cular to the Tropick, erect S 1, and draw the Line T1. interſecting the Ho- 


Fig. 25. 


rixon in 7, and the Hour Circle of 6 in the Point 4, and 6, 4 ſhall be equal to 
6 R, or to the Sine of the Altitude at 6: And the like for any other Point 


in the Tropick, erecting a Perpendicular thereat, terminated by the Line 77. 
Through the Point 4, draw the Line 4 4 » parallel to the Tropick, and re- 
preſenting a Circle equal thereto; then 1 ch 
ſwer to the Circle N O P in Fig. 24. The Circle 45 7 ſhall anſwer the 
Circle IX LM, T 4 l ſhall anſwer to the Elliptick Segment 
or 6 4 ſhall anſwer to S P, and 5 1 to BL, and the Arch 


S7 to the Arch 


e Tropick & in Fig. 25, an- 
« "oe P, 6R- 


Lo, being 
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LS, being the Semidiurnal Arch in that Latitude and Declination; the Sine 
"whereof, though not expreſſible in Fig. 25, muſt be conceived as analogous 
to the Line TS or VP in Fig. 24. | 
The Relation between theſe two Figures being well underſtood, it will 
follow from what precedes, That the Sum of the Sines of the Meridian Al- 
titudes of the Sun in the two Tropicks, (and the like for any two oppoſite 
Parallels) being multiplied by the Sine of the Semidiurnal Arch, will give 
an Arca analogous to the Curve Surface R MHS DP, and thereto adding 
in Summer, or ſubſtracting in Winter, the Product of the Length of the 
Semidiurnal Arch, (taking according to Yan Ceulen's Numbers) into the 
'Difference of the above-ſaid Sines of the Meridian Altitude: The Sum in 
one Caſe, and Difference in the other, ſhall be as the Aggregate of all the 
ines of the Sun's Altitude during his Appearance above the Horizon; and 
conſequently of all his Heat or Action on the Plain of the Horizon in the 
opoſed Day; and this may alſo be extended to the Parts of the ſame Day; 
for if the aforeſaid Sum of the Sines of the Meridian Altitudes be multi- 
plied by half the Sum of the Sines of the Sun's horary Diſtance from Noon, 
when the times are before and after Noonz or by half their Difference, 
when both are on the ſame Side of the Meridian; and thereto in Summer, 
and therefrom in Winter, be added or ſubſtracted, the Product of half the 
Arch anſwerable 'to the propoſed Interval of time, into the Difference of 
the Sines of Meridian Altitudes, the Sum in one Cale, and Difference in the 
other, ſhall be proportional to all the Action of the Sun during that Space of 
Time. 5 
I foreſee it will be objected, that I take the Radius of my Circle on which 
T ere& my Perpendiculars always the ſame, whereas the Parallels of Declina- 
tion are unequal; but to this I anſwer, that our ſaid Circular Bafis ought not 
to be analogous to the Parallels, but to the Times of Revolution, which are 
equal in all of them. 
It may perhaps be uſeful to give an Example of the Computation of this 
Rule, which may ſeem difficult to ſome. Let the Solſtitial Heat, in & and 
vey be required at London, Lat. f1, 32. * 


38% —-28 Co. Lat. I Diff. Aſcen. 33% —-11' 
23 30 Decl. © Arc. Semidi. Eſtiv. 123——11. 


61 —8 Sinus Do, 8 82674 Arc. Semidiur. Hyb. 7649. Sin. 78 36923 
144— 58 Sinus =0,2#8257 Arc. Æſtiv. menſura. 2, 1 49975. 
Summa 1,140931 Arc. Hyber. menſura. o, 991683. 


Dif. o, 624417 


: "Then 14140931 in o, 8 36923 + 0,624417 in 148 = 2, 29734. 
And 1, 14093 1 in o, 836929 —0,624417 in o, 991638 , 33895. 
So that 2, 29734 will be as the Tropical Summer's Day's Heat, and o, 33895 
as the Action of the Sun in the Day of the Winter Solſtice. 
After this manner I computed the following Table, for every tenth deg. of 
Latitude to the Aquino#ial and Tropical Sun, by which an Eſtimate may be 
made of the intermediate Degrees. | e e WH 5 


. 


Sun in | Sun in Sun in 
E. 7 22 S v 


© | 20000 | 18341 | 18341 
Io | 19696 | 20290 |. 15834 
20 | 18794 | 21737 | 13166 
30 17321 [22671 | I0124 
40 | 15321 23048 | 6944 


fo | 128f5 | 22991 | 3798 
60 | I0000 | 22773 | 1077 
po 6840 | 23543 ooo 
o| 3473 | 24673 oo 
90 | cooo | 20 f oOo 


From this Rule there follow ſeveral Corollaries worth Note: As, 1. That via. P. wal- 
the Æguinoctial Heat, when the Sun comes vertical, is as twice the Square I & me 
of Radius, which may be propoſed as a Standard to compare with in all o- vitatis,Pr-. 
ther Caſes. 2. That under the Æguinoctial, the Heat is as the Sine of the © 5: 
Sun's Declination. 3. That in the Frigid Zones, when the Sun ſets not, the 
Heat is as the Circumference of a Circle into the Sine of the Altitude at 6. 
And conſequently that in the ſame Latitude theſe Aggregates of Warm are 
as the Sines of the Sun's Declinationsz and in the ſame Declination of the 
Sun, they are as the Sines of the Latitudes; and generally they are as the 
Sines of the Latitudes into the Sines of Declination. 4. That the Æguinoctial 
Day's Heat is every where as the Co-fine of the Latitude. . In all Places 
where. the Sun ſets, the Difference between the Summer and Winter Heats, 
when the Declinations are contrary, is equal to a Circle into the Sine of the 
Altitude at 6, in the Summer Parallel, and conſequently thoſe Differences 
are as the Sines of Latitude into or multiplied by the Sines of Declination. 
6. From the Table I have added it appears, that the Tropical! Sun under the 
Æguinoctial has of all others the leaſt Force. And under the Pole it is great- 
er than any other Day's Heat whatſoever, being to that of the Æguinoctial, as 
8 . 

From the Table and theſe Coro/laries may a general Idea be conceived of 
the Sum of all the Actions of the Sun in the whole Year, and that Part of 
the Heat that ariſes ſimply from the Preſence of the Sun, be brought; to a 
Geometrical Certainty: And if the like could he performed for Cold; which 
is ſomething elſe than the bare Abſence of the Sun, (as appears by many In- 
ſtances) we might hope to bring what relates to this Part of Meteorglogy to 
a perfect Theory. | | . 4 Kii 1 Accidents by 

LIX. 1. May 10, 1666, About five of the Clock in the Afternoon, the Thunder 
Thunder (which I had heard before at ſome Diſtance): comi _— 


, NCATET to us, ning «at Or- 
it Ver Kain, and ſoon after (the —_ withal increaſing) the Thunder, ford; by br. 
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grew very loud and ent, and with long rattling Claps (tho? not altoge. 
ther ſo great, as I have ſometimes heard :) And the Lightning with Flaſbes very 
bright (not witſtanding the clear Day · light) and very frequent, when at the 
faſteſt, ſcarce a full Minute between one Flaſb and another; many times not 
ſo much, but a ſecond Flaſh before the Thunder of the former was heard: ) 
The Thunder for the moſt Part began to be heard about eight oi ten ſecond- 
Minutes after the Flaſh, as | obſerved for a great Part of the Time by my 
Minute- watch; but once or twice I obſerved it to follow (in a Manner) 
immediately upon it, as it were, in the ſame Moment; and the Lightning 
extream Red and fiery z ſo that had it been by Night as it was by Day, it would 
have been very terrible. And though I kept within Doors, yer I ſenſibly 
diſcover'd a ſtinking Sulphuroys Smell in the Air. About ſeven of the Clock 
it ended, before which Time I had News brought me of a ſad Accident up- 
on the Water at Medley, about a Mile or ſome w at more diſtant from hence. 
Two Scholars of MWadbam · College being alone in a Boat (without a Water 
man) having newly thruſt off from Shore at Medley, to come home wards, 
ſtanding near the Head of the Boat, were preſently with a Stroak of Thun- 
der or Lightning, both ſtruck off out of the Boat into the Water, the one 
of them ſtark dead, in whom, though preſently taken out of the Water 
(having been by relation, ſcarce a Minute in it) there was not diſcerned any 
Appearance of Life, Senſe, or Motion : The other was ſtuck faſt in the 
Mud with his Feet downwards, and his upper Parts above Water) like a 
Poſt, not able to help himſelf out; bur, beſides a preſent Stonying or Numb- 
neſs, had no other Hurt; but was for the preſent fo diſturbed in his Senſes, as 
that he knew not how he came there out of the Boat, nor could remember 
either Thundring or Lightning that did effect it. And was very feeble and 
faint upon it; which though preſently put into a warm Bed) he had not 
throughly recovered by the next Night, and whether ſince he have or no, 
I know not. | 
Others in another Boat, about ten or twenty Yards from theſe, (as by their 
Deſcription I eſtimate) felt a Diſturbance and Shaking in their Boat, and one 
of them had his Chair ſtruck from under him, and thrown upon him, but 
had no Hurt. Thoſe immediately made up to the others, and ſome ( leaping 
into the Water to them,) preſently drew them either into the Boat or on 
Shore; yet none of them ſaw theſe two fall into the Water (not looking 
that Way) but heard one of them cry out for Help preſently upon the Stroke, 
and ſmelt a very ſtrange ſtinking Smell in the Air, ſuch as is perceived upon 
the ſtriking of Flius together. 3 IS 
He that was dead, was the next Morning brought to Town; and Dr. il. 
lis, Dr. Millington, Dr. Lower, and my ſelf, with ſome others, went to 
view the Corps, where we found no Wound at all in Skin, the Face and 
Neck ſwart and black, but not more than might be ordinary by the ſettling 
of the Blood: On the Right · ſide of the Neck was a little blackiſh Spot a- 
bout an Inch long, and about a Quarter of an Inch broad at the broadeſt, 
and was as if it had been /ear'd with a hot Iron; and, as I remember, one 
ſomewhat bigger on the Left-fide of the Neck below the Ear. Straight 
down the Breaſt, but towards the Left-fide of it, was a large Place, about 
| | | three 
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three Quartets of a Foot in Length, and about two Inches in Breadth, in 
ſome Places more, in ſome leſs, which wos burnt and hard, like Leather 
burnt with the Fire, of a deep blackiſh red Colour, not much unlike the 
ſcorched Skin of a roafted Pig: And on the Fore-part of the Left Shoulder 
ſuch another Spot about as big as a Shilling; bur that in the Neck way 
blacker, and ſeemed more fear'd. From the Top of the Right Shoulder, 
floping downwards towards that Place in his Breaſt, was à natrow Line of 
the like ſcotched Skin; as if ſomewhat had come in there at the Neck, and 
run down to the Breaſt, and there ſpread broader. | 
The Buttons of his Doublet were moſt of them off; which ſome thought 
might have been torn off with the Blaſt, getting in at the Neck; and then 
burſting its Way out: For which the greateft Preſumption was (to me) that, 
beſides four or five Buttons wanting towards the Bottom of the Breaft, there 
were about half a Dozen together clear off, from the Bottom of the Collar 
downwards; and 1 do not remember, that the reſt of the Buttons did ſeen 
to be near worn out, but almoſt new. The Collar of his Dowbler, juſt over 
the Fore-part of the Left Shoulder, was quite broken aſunder, Cloth and 
Stiffening, ftraight downwards, as if cut or chop'd aſunder by a blunt Tool; 
only the inward Linen or Fuſtian- Lining of it was whole, - which, and 
by the View of the ragged Edges, it ſeemed manifeſt to me, that it was by 
a Stroak inwards from without, not outwards from within. 
His Hat was ſtrangely torn, not jult on the Crown, but on the Side of 
the Har, and on the Brim. On the Side of it was a great Hole, more than 
to put in one's Fift through it: Some Part of it being quite ſtruck away, 
and from thence divers Gathes every way, as if torn, or cut with a dull Fool 
and ſome of them of a good length, almoſt quite to the Edges of rhe Brim. 
And beſides theſe, one or two Gaſhes more, which did not communicate 
with that Hole in the Side. This alſo I judged by a Stroak inwards; not 
fo much from the View of the Edges of thoſe Gaſhes (from which there 
was fcarce any Judgment to be made either way) but becauſe the Lining 
was not torn, only ript off from the Edge of the Har ( where it was bow 
on) on that Side, where the Hole was made. Vet his Hat not being found 
upon his Head, but at ſome Diſtance from him, it did not appear againſt 
what Part of the Head that Hole was made. | | | 
The Night following the three Doctors above-mentioned and my ſelf, 
with ſome Chirurgeons (beſides a Multitude of others) were preſent at the 
opening of the Head, ro fee if any thing could be there difcover'd; but 
there appear'd no Sign of Contufion; the Brain fall and in good Order; the 
Nerves whole and ſound ; the Fe/#ls of the Brain pretty full of Blood. But 
nothing was by any of them difcern'd ro be at all amiſs. Some of them 
thought, that they diſcerned a fall Fifwre ot Crack in the Su; and ſome 
who held it while it was ſawing off; ſaid, they felt it jarring in their Hands, 
and there ſeemed to the Eye ſomething like it; bat it was fo ſmall, as that 
dy Candle - fight we could not agree it certainly ſo to be. 

Some of the Hair on the Right Temples was manifeſtly ſinged or burnt, 
and the lower Part of that Ear blacker 5 the Parts about it, but ſoft, and 
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it might be only the ſettling of the Blood. The upper Part of the Left 
Shoulder, and that Side of the Neck, were alſo ſomewhat blacker than the 
reſt of the Body; but whether it were by the Blow, which broke the Col- 
lar, and ſcorched the round red Spot thereupon, or only by ſettling of the 
Blood, I cannot ſay; yet I think it might very well be, that both on the 
Head and on this Side of the Neck, there might be a very great Blow, and 
a Contufion upon it, (and it ſeems to have been ſo, by the tearing of the Hat, 
and breaking the Collar, if not allo cracking of the Stu) and yet no Sign 
of ſuch Contuſion, becauſe dying ſo immediately, there was not time for the 


Blood to gather to the Part, and ſtagnate there, (which in Bruiſes is the 


I Hamp- 


ſhire ; by Mr. 


Cauſe of Blackneſs) and it was but as if ſuch a Blow had been given on a 
Body newly dead, which does not ule to cauſe ſuch a Symptom Of a Bruiſe, 
after the Blood ceaſes to circulate. | 
_ Having done with the Head, they opened the Breaſt, and found that Burn- 
ing to reach quite through the Skin which was in thofe /corcb'd Places hard 
and horny, and ſhrunk up, ſo as it was not ſo thick as the ſoft Skin about 
it: But no Appearance of any thing deeper than the Sin; the Muſcles not 
at all diſorder d or diſcolour'd, (perhaps upon the Reaſon that was but now 
ſaid, of the Head, Neck and Shoulder.) Having then taken off the Ser- 
num, the Lungs and Heart appear'd all well, and well colour'd without any 
Diſorder. pe: | 

2. Jan. 24, 1665. One Mr. Brooks of Hampſhire, going from Wincheſter 


Tho. Neal, towards his Houſe near Andover, in very bad Weather, was himſelf ſlain by 
n.14-p.247- Lightning, and the Horſe he rode on, under him. For about a Mile from 
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Wincheſter he was found with his Face beaten into the Ground, one Leg in 
the Stirrup, the other in the Horſe's Mane, his Clothes all burnt off his Back, 
not a Piece as big as a Handkerchief left intire, and his Hair and all his Body 
finged; with the Force that ſtruck him down, his Noſe was beaten into his 
Face, and his Chin into his Breaſt, where was a #/ound cut almoſt as low as 
to his Navel. The torn Pieces of his Clothes were fo ſcatter'd and conſum- 
ed, that not enough to fill the Crown of a Hat could be found. His Gloves 
were whole, but his Hands in them finged to the Bone. The Hip-bone and 


Shoulder of his Horſe burnt and bruiſed, and his Saddle torn in little Picces. 


This was what appeared to the Coroner's Ingueſt. 

3. June , 1670, (Being Sunday) after ſeveral leſs ſtrong Reports of 
Thunder, the whole Town, and particularly the Congregation in St. Nico- 
las Church, (when the Miniſter was Preaching) was ſtrangely ſurpriſed with 
a moſt terrible Flaſh of Lightning and a fearful Thunder Clap, which lighted 
down through the leſſer Steeple upon the Body of the Church, and through 


the large round Hole in the upper Vault within the ſame, in the Shape (as 


fome obſerv'd) of a black fiery Ball, directly upon the Altar, cauſing ſuch 


an hideous Crack, Fire-flaſh, Smoak, and Damp there, as if many Fire-Balls 


had been thrown down thither from the ſaid Vault, and burſted all at once, 
begetting a diſmal Conſternation among the People, and leaving an ill /ulphu- 
rous SM | behind, - — 
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The Candle on the South- ſide of the Altar was put out by the Blow, the 
other remain'd burning. Two of the Chalices there were overthrown, and 
the Wine ſpilt, and the Wafers ſcatter'd about: But the empty Chalice ſtood 
firm. All three were ſomewhat ſinutted at the Foot, and one of them a little 
bent there, and in two Places pierced thro', as if it had been by Hail-ſhot : 
and the Wafer-boxes were likewiſe a little ſmutted towards the bottom. The 
Church- Book was flung on the inner Paſſage: The Covers of the Altar were 
ſinged in divers Parts, as by Powder, and ſomewhat burnt and ſmutted here 
and there, as allo torn. in ſome Places. A ſtrong Piece of Mainſcot with a 
Picture upon it, behind the great Altar, was ſplit in two.. Of the Church- 
Clock, in the Yeft- End, at the ſame time, both the Braſs and Iron Wires of 
the Whole and Quarter-hour Hammers were partly broken, and the reſt 
could not be found; and an oaken Poſt, fixt in the Wall for the Support of the 
Dial was half torn, and beneath the ſame divers Bricks were ſtruck out of the 
two Head Pillars ſupporting the Steeple. On the Top of the Southern Steeple, 
an oaken Gutter and a ſtrong Beam and Supporter were ſhatter'd. 
One of the Miniſters, though fitting near the Altar to the South, had no 
Hurt at all. Divers of the People ſeated round about the Altar fell down to 
the Ground with the Fright. One Youth that ſtood next the ſaid Miniſter's 
Pew, not being able to recover his Senſes, was carried home. On the North 
Side of the Altar four Perſons fell down, and one of the oaken Scats being 
ſplit under him that ſate thereon, that Perſon was much hurt by it, and more 
than any other. Some that ſtood in or by the Belfrey, near the Clock, were 
ſlightly hurt here and there; and among them a Mariner, leaning on a lined 
oaken Seat there, had his right Arm bruiſed; and another Man, though 
_ lightly hurt, yet could not remember how, he got home from 
hurch. Weg | 
There iſſued forth a huge Damp like unto Smoak out of the Southern Stee- 
ple, but the Church- Carpenter upon Search met only with a preſent Noiſe and 
thick Damp, which tho! it frighted him at firſt into an Apprehenſion of Fire, 
yet getting to the Windows and opening them, the Damp iſſued with great 
Vio ence z but there appear'd no Fire any where, fave only a little in the ſhat- 
ter'd Parts of the Steeple, which was ſoon quenched. _ | 
The Church-Dial was alſo ſmutted in ſundry Parts, ſoiling the gilt Figures 
that they could ſcarce be diſcerned, The gilt Weather-Cocks upon both the 
Steeples were likewiſe ſmutted on the one Side of their Tails, without any 
other Mark. Nor could it be in the leaſt diſcovered in either of the Steeples, 
which way the Claps entred by all the Search that was made. s 
It was obſerv'd afterwards, that among the eight Perſons that were hurt, 
one who ſtood in the Belfrey, had the upper back Parr of his Cloth- Coat, as 
allo his Shirt and Skin ſomewhat torn; 4 the Lining of that Coat, which 
was Red-Frieze, had no hurt at all. NYE 6 
Another ſitting bet wixt the reſt, in a Pew under the Organs, and leaning 
on the Door, whilſt the Pew-lock (then cloſe to his Body) was ſo vio- 
lently ſtruck out, that it hung only by one Nail, had no Damage at all b 
it himſelf, nor any other that ſate or flood by there, when the Stro 


happen'd; 
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happen'd; though they fell all to the Ground by the Fright, at the Inſtant 
when it was given. : 

And as for him that had his Arm bruiſed, it was fomewhat ſtrange that 
afterwards there was found a Hole paſſing his Coat, Waſt coat and Shirt, on 
the Fore-part of his Body, without in the leaſt hurting the Body; the Hole 
appearing juſt as ſhot through. His Waſt-coar (being of a red Sarcenet) 
kept its Colour every where, but at the Place where the Arm was hurt : 
And the ſmall Silyer-Edging was ſmutted almoſt every where, and about the 
Neck too, where the Party wore a Cravat. One half of his Shoe was alſo 
torn off, the Soal being pierced as with Hail-ſhot : And a Piece of his Stock- 
ings Foot on the ſame Foot ſtruck away, near an Hand-breadth, without 
any other Hurt to either Foot or Leg, but that for ſome Days that Foot was 
benummed. 

Laſtly, One of them that ſat by the Altar, had his Breeches and Leather- 
Drawers on both Sides pierced through as by Hait-ſhor, and Part of it plain- 
ly ſcorcht and ſhrunk up, as by Fire: And divers of ſuch fmall Holes in his 
Shirt too, yet without any Hurt in his * fave that he found (ome Pain 
in his Foot. One Side of his Shoe was alſo torn, and the Soal fidewards 
pierced through, as "twere, with Hail-ſhor. | 

At Dante- 4. About the latter End of March and April, 1673, we had much and vi- 
wick 365 447. olent Thunder and Lightning, which had this unhappy Effect upon all the Par- 
n. 6. p. cels of HYheat and Rye, of the laſt Year's Growth, in our Granaries, that, 
b tho' over - night they were dry, ſweet, and fit for ſhipping, the next Morn- 
ing they were become clammy and ſtinking; fo that the Owners, if they 
would nor loſe their Grain, were forced to cauſe it to be turned over two or 
three times a Day; and yet it required fix Weeks, if not longer, before it 
was recovered. This is a thing which often happens ro Corn that hath not 
lain in the Granary a whole Year, or not ſweat throughly in the Straw before 
it be thraſh'd our. 1 
montre, J. Oftob. 23, 1687. On Board the Royal-James, a Flaſh of Lightning 
. ... n. 157, and Thunder together took the Maft, which was put into her for careening, 
b. 1212 being a made Maſt, and bound with Iron Hoops from one End to the o- 
ther, and ſhiver'd it down to the Deck, breaking one of the Iron Hoops 
in the Body of the Maſt, ſo that Splinters are forc'd our of the middle of 
the Maſt a Foot and half long, (and a Ball of Fire to run to and fro on the 
Deck) inſomuch that the Maſt is wholly unſerviceable, and muſt be taken 
out. 

On Board the Caronation, notwithſtanding the Ship's Head was to Wind- 
ward, a great Ball of Fire came into the Gun-room Ports, and threw a Boy 
out of one of the Ports, and he was drowned; and ſeveral Work- men being 
on Board, as Carpenters, Joyners, and Seamen were ſtruck down and made 


ſenſeleſs for ſome time, and the Ball of Fire ran up and ſtruck on the Star- 


board - ſide of the Wardrobe, and left a Place ſcorched round upon the Side, 
and between the two Ring-bolts, as if it had been a Shot, and beat the 
Wainſcor over to the Side, all ſcorcht as if with Fire; and run up againſt 
the Doors and Hinges, away, and run into ſeveral Balls of Fire on the _ 
f | amongl 
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amongſt the Menz and ſome Part of it broke in at the Windows of t 
Round-houſe, and ſhiver'd off a great deal of the Wainſcot, and broke the 
Glaſſes of the PerſpeRive-Gla/i, and made a Hole through a Letter that lay in 
the Window eight double, the Circumference of the Musket-Buller, and no 
more; it alſo ſhivered the Timber that holds the En/ign-Sraff on the Poop. 

6. March 20, 169+. About eight at Night there aroſe a very violent Guſt 
of Wind at South-weſt, which laſted an Hour and an half, during which 
time it rain'd very faſt. A Quarter of an Hour or thereabout after Nine, fell 
a mighty Storm of Hail intermixt with Rain, which lay very white, and 
ſome Depth on the Ground, and to me appeared to have Snow mixed with 
jr. During that Storm happen'd two Fiaſbes of Lightning, very violent and 
ſtrange z it was extraordinary blue, and of a ſulphurous Smell; it ſeemed to 
ſtand ſtill in the Houſe ſome conſiderable time, and was fo great that a Gentle- 
man, who fate below Stairs, thought that the Houſe had been on Fire above, 
and that the Flames rolled down Stairs; the Clap of Thunder, which imme- 
diately followed, ſemeed to all like the ſudden Diſcharge of five or fix Field- 
pieces; not with that rolling deep Noiſe Thunder uſually carries along with it. 
The ſecond Flaſh and Clap followed within a few Minutes of the firſt, but 
not with that Violence as the former : Which Flaſh fired the Steeple 1 can- 
not ſay, but a Piece of Wood to which the Lead of the Windows was nail- 
ed was ſet on Fire, and kindled very faſt, and might have done a great deal 
of Miſchief, had not the Earlineſs of the Night and timely Help prevented 
it. This Storm ſeemed to run in a dire& Courſe; for ſeveral of our Side 
Towns perceived little of it; and I believe it broke chiefly over us. At XKet- 
tering one of their Bells, as ſome ſay, received ſome Damage, and the Wires 
of the Chimes were twiſted one with another. The Wind was very bluſt- 
ering all the Night after. 

7. Aug. 13, 1693. About three a Clock in the Morning it began to thunder 0. g the 
and lighten, and rain; about four a Clock came a Clap of Thunder and Light- *#oik ” 
ning all at the fame Moment of Time, that was ſo ſmart and violent, that I N + 
thought the Ship had been ſplit in pieces; an Alarm went preſently through 27. 2 
the Ship, of Fire, Fire, the dreadfulleſt Word that can happen on Board, and »: * 
put us all into Confuſion. But it happen'd to rain briskly about that time, 
and ſo with the Help of our Buckets the Fire, which was occaſioned by the 
Balls of Lightning that came between Decks, was ſoon put out. In the Gang- 
way was one Man knock'd down, and lay ſometime before he recovered him- 
ſelf ; a ſecond near him was blown almoſt the Length of the Quarter-deck; 

a third was burnt all down his Back with the Lightning in his Hammock. 
Our Main Top. Gallant- Maſi was ſplit in pieces, our Top- Maſt not touched; 
our Main- Maſt ſplit from the Top down to the very Deck. 

8. July 24, 1696. We had an extraordinary pleaiant Forenoon, with con- nw aber 
tinual Sun · ſhine till about half an Hour after three in the Afternoon, when 4% = 
we had ſome Rain, after which happened two Claps of Thunder, though not .. . , 
very great, and then a great Shower of Hail, in which Time happen'd a f. 1 
third Ciap which made all our Loſs. We were ſixteen in Number, none of us 
happening to be out or abſent at the Time. The moſt Part of them were ſtand- 


ing 
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ing about me in the School, hard by my Chamber - door; the two foreſaid 
Claps of Thunder being over, we thinking nothing of them; and now there 
being a great Shower of Hail, on a ſudden there happen'd ſuch a Flaſh of 
: Lightning, which I ſaw, and as I thought fill'd the whole Houle ; bur of the 
Clap I minded nothing, but only I think that I heard as it were ſome ſharp 
Clink or Sound; but our Neighbours in the Town, ſuch as the Miniſter and 
his Wife, told, they never heard a louder ; But however, I think all our Lok 
was by the Fire, which was over in an Inſtant, and after which we had Dark- 
neſs, in the School, by reaſon of the Smoak, with a moſt violent ſulphurous 
Smell, and the burning of ſome Leaves of Books. There are five Breaches in 
the Walls, one in the Roof, exactly in Shape like a Cannon-ball ; another un- 
der the Chimney, a third came thro' the back Wall, and quite thro' the other 
Wall oppoſite to it; and the Chimney was ſplit in pieces, and ſome that came 
to the School-Door, and made a Breach there, renting the Stones in pieces, 
and carrying them our. There were four kill'd, and many of the reſt hurt, 
having their Legs or Arms ruined but are all, I thank God, recovered. And 
as for my ſelf, I never was in greater Danger; for there was one kill'd before 
me, another at my Left-hand, and not half a Foot from me there was a 
Breach made in the middle Wall of my Chamber, and yet, I thank God, I 
received no Hurt, only I was bled_in the Mouth, but how I cannot tell. As 
to the Childrens Bodies that were kill'd, I found none of their Bones broken; 
my Brother had a Cut in his Head; and all of them, where they received the 
Strokes, had their Clothes cut as if it had been eat out with Rats; they all 
received their Stroakes on their vital Parts, as about their Shoulders, which 
were in Colour of a browniſh-black. All the Children that were killed, 

were in different Places, and as it were, pick'd our. 
1 Smynt> 9. Nov. 26, 1696. A ſad and aſtoniſhing Accident happened to the Trum- 
Mawgridge Bu Galley by Lightning and Thunder. For as we lay at Anchor at Smyrna, 
3 235- P- about one of the Clock in the Morning, ſhe was ſtaved in ſeveral Places; 
the Bult. bead of her Round houſe was ſtaved all to pieces into the Captain's 
Cabbin,, and hurt his Shoulder, her Mizen-Maft was ſtaved all to pieces, 
and the Spindle in the Head of the Maſt was melted at both Ends with the 
. Lightning; the Main-Top Sail-Yard was laſhed in the Top, yet notwithſtand- 
ing the Tard was thrown out, and ſtuck in our Awning right an End. The 
«Quarter: Maſter (one John Page) was on the Deck by the Mizen- Maſt, and 
one Jobn Allen, who were both-ſtruck down flat thereon with the Lightning. 
Page had one Side of him ſtupificd for three Days, but, under God, I reco- 
vered him in ſix Days; Allen was very well the next Day, when his Fright 
was over. The Lightning did ſtrike the Plank for fix Foot off of the Outſide 
of the Galley all to pieces, and the Timber was like a Bruſh, and three Planks 
of the Cieling were ſtarted, whereof two Foot and ſeven Inches was ſtaved 
out from the reſt, within ten Inches of my Head; my Velvet Cap was hang: 
ing on a Nail in the ſame Piece of Cie ling, the Inſide whereof, next unto rhe i 
Ligbining, had not one Stitch amiſs, but the Out - ſide had all the Seams bur ſt io 
pieces: A great weighty Nail was ſtarted out of the ſaid Cieling, and fell 
«over my Hcad, and lay upon my Pillow, and I thought my H 1 the 
|  Lightmn 
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Lightning had been in a Flaſh of Fire. Whilſt I could but juſt ſhut my Eyes 
and open them again, the Lightning went down into the Hold, and ran out 
like a Train of Mild. re, and burſt out through the Gally's fide, and rent 
ten or eleven Foot of the outſide Plank off, within a Foot of the Water's 
Edge. Some of the Lightning ſhot up between the Timbers and the Cieling 
into the Gun-Room, and ſtaved a Beam, and ſet three or four Bundles of 
armed Match all on Fire. The Gunner, George Hardy, was lying in his Ca- 
bin at the ſame time, and the Lightning bliſtred one of his Feet, and ſing'd 
his Hair off his Head. The Maſter's Cabbin was between the Gunner's and 
mine, but had no Damage. 

10. July 27, 1691. In Everdon Field, near Daventry in Northamptonſhire, 1» Nonh- 
divers were at Work reaping Corn. The Morning was fair and clear; but — 
before Noon there came a violent Storm of Thunder and Lightning and Rain, Br. Wallis, 
which cauſed the Reapers, about twenty in all, to retreat for Shelter to au . 
Ouictſet Hedge, with a Ditch by the Side of it. Of theſe Perſons four were 
kill'd, viz. Simon Marriot, Robert Marriot, Richard Wells, and Thomas Bur- 
roughs, and eight others dangerouſly hurt, of the reſt ſeveral were ſtruck 
down, but not much hurt. b, J6ab'7 Were E 

Upon the firſt Tidings of this Accident, Mr. Edwards (the. Miniſter of 
Badby ) repaired to the Place; where Robert Marriot lay on his Back out of 
the Ditch, having ſtruggled (as was ſaid by the By-ſtanders) after the Stroke. 
Mr. Edwards ſays, he ſaw no Marks or Sign of Hurt on the Body : But the 
Woman who laid him out, and the reſt ſay, there was a Hole about the Big- 
neſs of a Gooſe-ſhot in the Pit of his Stomach, and many more about his 
Legs. There was in the Hedge a Pollard-Aſh, under which ſat Simon Mar- 
riot and Richard Wells; but Thomas Burroughs ſat at the Diſtance of two or 
three Yards from thence. ' In this Tree were cut or raiſed four (or more) 
Groves or Furrows, from the Top to near the Bottom, deeper than the Bark, 
and about an Inch broad each of them, on that Side of the Tree on which 
the Men ſat; but no Damage appeared on the Tree elſe where, there being a 
Knot: on the oppoſite Side, which is ſuppoſed to have diyerted the Stream 
of the fiery Matter. The green Thorns were (ſcorched, and the Place ſmelt 
rank of Sulphur. 2 1 8 51 1 

Simon Marriot had the Crown of his Hat cut into the Shape of a bearded 
Arrow, and at the Band- place cut ſmooth, almoſt, round about from the 
Brim. His Clothes on one Shoulder cut jaggedly to the Skin, where was a 
Scar about four Inches in length, of a long oval Figure, the tranſyerſe Dia- 
meter whereof was deepeſt, of a darkiſh red Colour, as hard as Horn all o- 
ver. He had Snuſh on his Hand, as. if juſt ready to take it. 

Richard Wells had a little Dog on his Lap, or between his Legs, dead. 
His Hand upon the Dog's Head, his Eyes open, and with Bread and Cheeſe 
(or one of them) in his Hand, as if going to give the Dog a Bir. His Shoul- 
2 60 ” his Relations ſay) was ſtruck down, and in a manner ſevered from 

Thomas Burroughs ſat as losking up to the Heavens, his Head turning to- 
ward one Side, as viewing the Clouds, his Eyes open; He had in his Pocket 

Vol. II. | "8 a Copper 
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a Copper Tobacco-Box, which had one little round Hole ſtruck quite thro 
it; and a little of the Metal on one Side ſeemed to have run. By theſe Po- 
ſtures it is evident they died im a Moment. | 

Mr. Edwards adds, that he took Simon Marriot's Hat, and ſome of his 
Clothes, and held them againſt the Light, and they appeared full of Holes, 
as a Skimmer or Cullender. But (at which he wondred moſt) the Woman 
who laid them out, told him, their Buttocks which fat upon the Ground were 
pitifully mangled, and their Privy-Members rent and torn to pieces; and 
more eſpecially thoſe of Thomas Burroughs, as if ſmall Bars of red hot Iron 

- had been thruſt up into them in many Places. 

The Hair of their Heads was burnt very much. Some had no Harm that 
were hard by: But others were wounded at a Diſtance, and their Wound; 
were cured with more Difficulty than ordinary Burns. 

It was (before the Storm) a pretty ſtill Day. But before each Thur: 
der Clap was heard a great whirling Noiſe in the Trees like Wind. The 
Lightning was obſerved by Perſons at a Diſtance, all falling perpendicu- 
larly upon them. Thoſe who recovered had their Clothes full of Holes, 
as if they had been ſhot through. Not a Drop of Blood appeared upon 
any of them, Their Hurts like dry, ſcorched, ſcarred, or healed Wounds. 

Simon Marriot and Robert Marriot were ſtruck back, the other two ſup- 
ported, as is ſuppoſed, by the Hedge ar their Back, continued in the Poſture 
wherein they were kill'd three or four Hours after, when Mr. Richard Butler 
of Preſton ſaw them. 

Several of thoſe who were hurt, were taken up for dead, but ſoon came 
to themſelves without any Application: But ſome of them were fain to be 
carried home. 

William Gregory's Wife had four little Holes in her Knee, like Shot- holes, 
which turned to Sores, and had Cores come out of them. 

Mary Bird (a Woman with Child) had all over her Body near an hundred 
#/ounts, ſome as large as a Man's Hand, on each Arm one, and one on each 
Side of her Belly. t of moſt of her Wounds came Cores, ſome bigger, 
fome leſs; the biggeſt were bigger than a Walnut, dry and black like Lea- 
ther. She had two Sores on the Soles of her Feet, but her Shoes and Stock- 
ings not touched. She fate next to thoſe that were kill'd. She was taken 
out of the Ditch for dead, and was ſuppos'd ro be kill'd. She was ſenſible 
of the Stroke, and ſenſible that her Husband look'd pale, and then fwooned 
away. She and her Husband were both blooded, ſhe within an Hour after, 
and her Husband eight Hours afterz and they bled freely. Their Legs 
were mightily ſwell'd before they were carried out of the Field. The Wo- 
man was very fore, and full of Pain, ſo that ſhe could hardly bear any 
Clothes to touch her. She was three Weeks ill before ſhe could riſe, and 
continued ill about a Quarter of a Year. No Medicines uſed for Burns did 
any good, but occaſioned great Torment to her. The firſt that they per- 
ceived to do good to her was Oil of St. Jobn's-Wort, and after the Cores 
were come out, the Black-Salve. She went out her full Time: The Child 
had no Marks or Blemiſh at all upon this Occafton and is yet living. 2 * 

| that 
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that Time of the Year ſhe hath been blooded ever ſince. She finds a great 
Tingling, and hath little Pimples like Stinging of Nettles, and cannot be 
well until ſhe hath been blooded. 

The Wounds of all thoſe that were hurt, were like thoſe of this Woman, 
but ſlighter; and ſome of them had no Cores come out of them. 

This is the beſt Account I can give you out of the broken Remarks which 
I had in Writing from Mr. Edwards and Mr. Butler, the two Gentlemen a- 
bove-mentioned. 


11. Dec. 22, 1698. Feremiab Skelton at Warley, in the Vicaridge of Ha- t Tolk 
lifax in Yorkſhire, obſerving a Storm coming upon him, ſtep'd aſide for Shel- 3 
ter within a Barn- Door, and while there, was ſtruck with a dreadtul Haſb Thoresby, 


of Fire; a young Woman that lived with her Father, in the Houſe that f.. 


belonged to this Farm, being ſadly affrighted with the Thunder and Light- 
ning, (for Part of the ſulphurous Matter came down the Chimney, and fill- 
ed the Houſe with a ſtrong Scent, like that of Gun-powder after firing) 
ſhe leaves the Houſe, and not ſeeing the young Man about the Barn, goes 
with ſpeed and tells the Family he was related to, that ſhe fear'd he was 
ſlain. They came to the Barn, and found it even ſo: A ſad Spectacle; the 
young Man caſt down and many Stones about him, he was laid upon his 


by 


ace, wholly naked, fave a ſmall Part of his Shirt about his Neck, and a 


very little of a Stocking upon one Foot, and ſo much of a Coat-Sleeve as 
covered the Wriſt of one Arm; his Clogs driven from his Feet, one not 
to be found, and the other cloven, his Hat not to be found after Search; 
and the reſt of his Garments torn into ſmall Shreds, and caſt at confide- 
rable Diſtances one bit from another; the Hair of his Head and Beard ſinged, 
as though it had been with a Candle, and a little Hole below his left Eye: 
which they ſuppoſed might be made with the Fall upon a Stone; for 
there was a great Breach made upon the Barn, the Door-tops, both of 


on broken, and the Wall above them fallen, with the Slate and Water- 
ables. | 


12. April 27, 1700. We had (at Leeds in Yorkſhire) a pretty ſevere Storm E Tork- 
of Thunder and Lightning ; one Clap particularly was very loud, and ſeem'd h . K 


to me to be very low and near us. It fell upon a Cottage, and broke down * 
n. 264. p. 


Part of the Chamber Chimney, and thence made irs Way through a Chink 
or Nick in the Floor to the lower Room, whereby the Flame thus con- 
tracted was either more intenſely hot, or at leaſt directed more immedi- 
ately ro a Shelf, where it melted ſeveral Holes in two Pewter Diſhes; it 
melted alſo, and run into little Lumps, ſeveral Places in a Pewter Candle- 
ſtick, and of a Braſs-Mortar, yet burnt not ſome bits of Fringe, and other 
combuſtible Matrers within itz it burnt alſo ſome Holes in a Tin Veſſel, 
and ſmutted a white Stone Plate it ſtood upon, as if it had been with 

Black, and filled the Room with ſuch a Bituminous Smell, (like fired Gun- 
powder) as almoſt ſtifled the poor Woman, who was all alone in the 
Houſe: But upon opening the Door, received no farther Damage. I 
bought the Candleſticks, to preſerve as a Memorial of ſo uncommon in Ac» 


cident. 8 | 


$77. 
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I have enquired of one in that Neighbourhood concerning a more fatal 
Accident, of which the Pariſb- Regiſter has this Note. Sept. 2, 1672, was 


buried Thomas, the Son of James Lambert, Junior, deceaſed, of Holbeck, ſlain 


the Day before, being the Lord's-Day, by a Thunderbolt, His Skin, as I am 
informed, was perfectly burnt black, and was ſhrunk up hard like Parch- 
ment, or Leather burnt with Fire. There were other Children in Com- 
pany, who were alſo caſt down by the Storm, amongſt whom the Party! 
poke to had a Brother and Siſter z he had a Pair of new Stockings burnt off 
bis Legs, and himſelf was ſo ſcorched, that he never recovered his natural 
Complexion: She having a Waſte · coat claſp'd before (as the Faſhion then 
was) was ſo burnt betwixt her Breaſts, that the Scars thereof remain to this 
Day: Another had the ſtiffned Neck of his Doublet ſtruck off. 

But all recovered except Lambert's Boy, who was found with his Face 
upwards, whereas all the reſt had theirs to the Earth: Which reminds me 
of our Coal- Miners Practice, who when any ſwoon away by their ſulphu- 
rous Damps, dig a Hole in the Earth, and lay em on their Bellies, with their 
Mouths in it, which, if it prove not an abſolute Suffocation, recovers 


them. 


The Direti- LX. 1. Mr, Haward, who has been Maſter of ſeveral Ships, and is a Man 
2 of good Credit, tells me, That in a Voyage to Barbadoes, in Company of 
charged with another Ship commanded by one Groſton of New- England, they were, in the 
Thunder Latitude, as I remember, of Bermuda, ſuddenly alarmed with a terrible Clap 
ning by... of Thunder, which broke this Grofton's Fore-maſt, tore his Sails, and did 
647, * ſome Damage to his Rigging: But by that Time the Noiſe, together with 
the Danger of this frighttul Accident was paſt, Mr. Haward, to whom this 
Thunder had been more favourable, was however no leſs ſurprized, to lee his 
Companion's Ship ſteer directly homeward again. When they were almoſt 
out of Call, he tack'd and ſtood after them, and found, That Mr. Grofton 
did indeed ſteer by the right Point of his Compaſs, but that the Card was 
turn'd round, the North and South Points having changed Poſitions, ard 
though with his Finger he brought the Flower de Lys to point dirc&ly 
North, it would. immediately, as ſoon as at Liberty, return to this new unuſual 
Poſture, and upon Examination, he found every Compaſs in the Ship of the 
ſame Humour: Which ſtrange and ſudden Accident he could impute to no- 
thing elſe but to the Operation of the Lightning and Thunder newly men- 
tioned. He adds, that he lent Grafton one of his Compaſſes to finiſh the 
Voyage, and withal, that thoſe Thunder-firucken ones did never, to his Know- 

ledge, recover their right Poſitions. again. | 
By Si- R. s. 2, July 24, 168 1. The Ship called the Albemarle, whereof Mr. Edward 
Lad, was then Maſter, being a hundred Leagues from Cape Cod, in Lat. 488, 
about 3 h. p. m. met with a Thunder- ſtorm, the Lightning burnt the Main- 
Top- Sail, ſplit the Main- Cap in pieces, rent the Maſt all along, there was 
in ſpecial one dreadful Clap of Thunder, in Report bigger than that of a 
at Gun, at which all the Ship's Company were amazed; then did there 
all ſomething from the Clouds upon the Stern of the Boar, which broke into 
1 0 2 2 N a 0 many 
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many ſmall Parts, ſplit one of the Pumps, the other Pump much hurt 

alſo; it was a bituminous Matter, ſinelling much like fired Gun- powder: It 

continued burning in the Stern of the Boat; they did with Sticks diſſipate 

ir, and poured much Water on it, and yet they were not able by all that 

they could do, to extinguiſh ir until ſuch Time as all the Matter was con- 

ſum'd. | LY Te 
When Night came, obſerving the Stars, they perceived that their Com- 
paſſes were changed; as for the Compaſſes in the Bittakle, the North-Point 
was turned clear South. There were two other Compaſſes unhung in the 
Locker in the Cabbin, in one of which the North Point ſtood South, like 
that in the Bittakle; as for the other, the North Point ſtood Veſti; ſo that 
they ſailed a thouſand Leagues by a Needle, whoſe Polarity was quite chang'd. 
As for the Compaſs wherein rhe Lightning had made the Needle to point Weſt- 
ward, ſince it was brought to New-Eng/and, the Glaſs being broken, it has, 
by means of the Air's coming to ir, wholly loſt its Virtue. 

Mr. Edward Randolph (who has been four times employed to New- England 
in his Majcſty's Service) being enjoyned by Mr. Flamſſeed to make Enquiry 
into this Matter, at his Return to Baſton in Dec. 1683, ſpoke with Mr. Lad 
himſelf. He affirmed the ſame thing, and dictated to him an Account ſuit- 
able to what you have. But that which you have, was in the Hands of 
Mr. Mather, a Miniſter, to whom Mr. Lad had alſo preſented one of the 
Compaſſes, as he had done the other to an Engliſh Merchant in Amſterdam, 
who gave it to the State-houſe. 


were ſet on Fire by a kindled Exhalation, which was often ſeen to come from 


Country, as well by poy/oning their Graſs, as firing the Hay, for the ſpace of 
a Mile, or REED Such as have ſeen the Fire, ſay 5 was a blue weak 
Flame, eaſily extinguiſhed, and that it did not the leaſt Harm to any of the 
Men, who interpoſed their Endeavours to ſave the Hay, tho' they ventured 
(perceiving it different from common Fire) not only cloſe to it, but ſome- 
times into it. All the Damage ſuſtained happen'd conſtantly in the Night. 
Dec. 24. Richard Griffith of Lechwedb- du; Humphrey Owen of Garreg-wenm. 
and Richard Davydb of Erw-wenn, each of them loſt a Rick of Hay. 27. 
That Night was burnt one Rick of Hay of John Philips of Tuyſſanvibangel y 
Tralthau, two Ricks of Hay of Griffith Jobn Owen of Cefn-Trevorbach, and 
Katharine William, Widow, of Cefn Trefor fuatr, loſt two Ricks. 29. That 
Night Francis Evans of Glaſs-vryu had one Rick burnt. Richard Davydh of 
Erw. wenn had a Barn full of Hay of three Bayles of Buildings, burnt down 
to the Ground. oj HOPE na | 
There are three ſmall Tenements in the ſame Neighbourhood (call'd Tydbin 
Sion Yyn) whereof the Graſs is fo infefed, that it abſolutely kills all manner 
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of Cattle that feed upon it. The Graſs has been infectiaus theſe three Years, | 
hs 2. An 


but not throughly fatal till this laſt. 


LXI. 1. About Chriſmas 1693, at Harlech in Merionydb- ſbire, ſixteen Ricks 4 Fin Ex: 


of Hay and two Barns, whereof one was full of Corn, the other of Hay, pa; » 
Mr, Maurice 


the Sea, and laſted at leaſt a Fortnight or three Weeks; and it annoyed the Jeg. *: 
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| n 2. An intelligent ſober Perſon that lives near Harlech, aſſures me, that the 
275. b. 223. Fire ſtill [ Aug. 1694] continues there; that it is obſerved to come from a 
Place call'd Morva bychan in Caernar vonſbire, about eight or nine Miles off 
[over Part of the Sea.] That Cattle of all ſorts, as Sheep, Goats, Hogs, Cows, 

and Horſes, ſtill die apace; and that for certain any * Noiſe, as Winding, 

of Horns, Drums, 22 does repel it from any Houſe or Barn, or Stacks of 

Hay, upon Account of which Remedy they have had few or no Loſſes ſince 
Chriſtmas : That it happened, during this Summer, at leaſt one Night in a 
Week, and that commonly either Saturday or Sunday; but that now of late 

it appears ſomething oftner. The Place from whence it proceeds is both ſan- 


dy and marſhy. | 


Fairy Cirders LXII. I have often been puzzled to give an Account of thoſe Phenomena, 
5 8 5 which are commonly called Fairy-Circles. I have ſeen many of them, and 
p-394 thoſe of two ſorts; one ſort Bare, of ſeven or eight Yards Diameter, making 
a round Path ſomething more than a Foot broad, with Green Graſs in the 
middle; the others like them, bur of ſeveral Bigneſſes, and encompaſſed with 
a Circumference of Graſs, about the ſame Breadrh much freſher and greener 
than that in the middle. But my worthy Friend Mr. Walter, gave me full 
Satisfaction from his own Experience. It was his Chance one Pay to walk 
out among ſome Mowing Graſs (in which he had been but a little while be- 
fore,) after a great Storm of Thunder and Lightning, which ſeemed by the 
Noiſe and Flaſhes ro have been very near him: He preſently obſerved a 
round Circle of about four or five Yards Diameter, the Rim whereof was a- 
bout a Foot broad, newly burnt bare, as the Colour and Brittleneſs of the 
Graſs Roots did yp Som He knew not what to aſcribe it unto but 
the Lightning, which, beſides the odd Capricio's remarkable in that Fire in 
particular, might without any Wonder, like all other Fires, move round, 
and burn more in the Extremities than the middle. After the Graſs was 
mowed, the next Year it came up more freſh and green in the Places burnt, 
than in the middle, and at Mowing-time was much taller and ranker. 


TheCauſeef LXII. 1. There are two ſorts of Inftances (that often occur in Hiſtory ) 
Ligheni®s which very much favour wel inion, That Thunder and Lightning owe their 
der co fe- Matter from the ſole Breach of the Pyrites. | | 

Läbe, ©” The firſt ſort of them are thoſe which tell us, that in Italy it rained Iron 
x57, p.517. in ſuch a Year, and in Germany a great Body of Iron-ſtone fell at ſuch a time; 
the like Avicen affirms. Julius Scaliger ſays, that he had by him a Piece of 
Iron which was rained in Savoy, where it fell in divers Places. Cardan re- 
ports 1200 Stones to have fallen from Heaven, and one of them weighed 
an hundred and twenty Pound, ſome of them thirty, ſome forty Pound, very 
hard, and of the Colour of Iron. Now that which is very remarkable (ſays 
Gilbert, where thoſe Inſtances are reckon'd up,) and a very probable Argu- 
ment for the Truth of ſuch like Inftances, is, that it is no where recorded, 
that it ever rained Gold or Silver Ore, or Tin, or Lead; but Copper hath 

been alſo ſaid to have fallen from the Clouds. N 5 
. ut 
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But where-ever the Pyrites is mentioned by the Ancients, it is always to be 
underſtood of the Copper Pyrites; they ſcarce having had any Knowledge of 
the Iron Pyrites. And therefore the raining of Copper makes it yet more 
probable, becauſe of its great Affinity with Iron. 

Now this Ferrum or As Nubigenum, if there was ever any ſuch, was con- 
creted of the Breath of the Pyrites, which we have elſewhere ſhewn to be 
Pyrites, ex tota Subſtantia. 
8 Inſtance, hich is owing to our Regilters) is of Lightning be- _— 
ing Magnetick. This I am ſure of, I have a petrified Piece of Aſh, which is 
Maegnetick ; that is, the Pyrites in Succo; which makes it probable it may be 


Magnetick alſo in Vapour. | 
2. Thunder and Lightning are ſo very like the Effects of fired Gun-powder, 7: Cauſesf 


7 
that we may reaſonably judge them to proceed from like Cauſes, N o the — 5 
principal Ingredients in Gun- powder are Nitre and Sulphur (the Admiſtion —.— M 
of Char-coal being chiefly to keep the Parts ſeparate, for the better kind- dy, Wallis 
ling of it.) So that if we ſuppoſe in the Air a convenient Mixture of Ni- * 
trous and Sulphurous Vapours, and thoſe by Accident to take Fire, ſuch 18 
Exploſion may well follow, with ſuch Noiſe and Light, as in the firing of 
Gun-powder, And being once kindled, it will run from Place to Place, 
wy the Vapour leads it, as in a Train of Gun-powder, with like Ef- 
fects. 

This Explofion, if high in the Air, and far from us, will do no Miſchief, 
or not conſiderable; like a Parcel of Gun-powder fired in the open Air, where 
is nothing near to be hurt by it: But if near to us (or amongſt us) it may 
kill Men or Cattle, tear Trees, fire Gun-powder, break Houſes, or the like; 
as Gun-powder would do in the like Circumſtances. This Nearneſs or Far- 
neſs may be eſtimated by the Diſtance of Time between ſeeing the Flaſh of 
Lightning, and hearing the Noiſe of the Thunder. For though in their Ge- 
neration they be ſimultaneous; yet (Light moving faſter than Sound) they 
come to us ſueceſſively. I have obſerved that commonly, the Noiſe is a- 
bout ſeven or eight Seconds after the Flaſh, (that is, about half a Quarter of 
a Minute; ) but ſometimes. much fooner, in a Second or two, or leſs than ſo, 
and almoſt immediately upon the Flaſh. And at ſuch time, the Explofion 
muſt needs be very near us, or even amongſt us. And, in ſuch Caſes, I 
have (more than once) preſaged the Expectation of Miſchief, and ir hath 
proved accordingly. | | 

Now, That there is in Lightning a ſulphurous Vapour, is manifeſt from the 
ſulphurous Smell which attends it, and a Sultry Heat in the Air which is 
commonly a Fore-runner of Lightning ſoon after. And that there is alſo a 
nitrous Vapour with it, we may reaſonably judge, becauſe we do not know 
of any Body ſo liable to a ſudden and violent Explofion. | 

As to the kindling of theſe Materials, in order to ſuch Exploſion, I am told a. :3;. f 
that a Mixture of Sulphur and Filings of Steel, with the Admiſtion of a little 7** 
Water, will not only cauſe a great Efferveſcence, but will of it ſelf break 
forth into an actual Fire. I 55 a little Water, becauſe too much will hinder 
the Operation, or quench the Fire, which I take to be the Cauſe of 2 Bath 

. Vaters, 


£ 
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Malers, and other hot Springs, where Steel and Sulphur cauſe a great Effer. 

| veſcence, but no Flame. 
> %% So that there wants only ſome Chalybeat or Vitriolict Vapour (or ſomewhat 
' equivalent) to produce the whole Effect (there being no want of aqueous 
Matter in the Clouds.) And there is no doubt, but that amongſt the various 
5 68 from the Earth, there may be copious Supplies of Matter for ſuch 

ixtions. 

5% he ſame Account may be alſo given of Ætna, (and other Burning- Moun- 
tuains;) where the Mixture of Steel and Sulphur may give a Flame; which is 
oft attended with prodigious Exploſions (and Earthquakes) from great Quan- 
tities of Vitre, as in ſpringing a Mine. | 
8 This may alſo ſuggeſt ſome what as to the Generation of Hail, which is very 
a oft an Attendant of Thunder and Lightning. Tis well known, in our arti- 
ficial Congelations, that a Mixture of Snow and Nitre (or even common Salt) 
will cauſe a preſent and very ſudden Congelation of Water. And the ſame in 
Clouds may cauſe that of Hail- ſtones. And the rather, becauſe there ſeems 
ſomewhat like Snow, rather than Ice, in the midſt of them. And as to thoſe 
in particular ſo very large (as to weigh half a Pound, or three Quarters of 
vid. ſw, g. à Pound) ſuppoſing them to fall from ſo great a Height, as tis manifeſt they 
xXLIV. did by the Violence of their Fall: Tis very. poſſible, that, though their 
75 firſt Concretion, upon their ſudden Congelation, might be but moderately 
gteat, as in other Hail, yet in their long Deſcent, it the Medium through 
which they fall were alike inclined to Congelation, they might receive a 
vid. ſup. g. great Acceſſion to their Bulk, and divers of them incorporate into one. 


= i 


* Like as in that ſtrange Shower of Hail in December 1672, wherein there 
did hang on the Trees a great deal in the Form of [cicles a Foot or more in 
length. . 


n. 236.5. 9 Theſe Conſiderations may alſo furniſh us with ſome Account of the a- 
LI %% tural Cauſes of thoſe. particular Circumſtances which attended the Acci- 
% dent at Everdon, where four Perſons were kill'd, and others hurt with Light- 
Aing. : Eh . F 
i It ſeems to me, that in and over the Ditch there was Plenty of ſome Cau- 
ict Vapour of a like Nature with the Ingredients of @un-powder : And per- 
haps even under thoſe who were killed or wounded. And if this explo/ive 
Quality were attended with that of Glaciation, as Thunder is often accom- 
panied with Hail (Nitre being a proper Efficient of both, there might be 
ſuch Concretions, in the Nature of Hail, as might (by ſuch Exploſion) 
be ſcatrered like Hail. ſbot out of a Gun, and cauſe ſuch Holes as are ſaid to 
have been in the Clothes and Fleſh of thoſe Perſons. And what is ſaid to 
have been obſerved by others at a Diſtance, like a Ball of Fire falling down 
directly upon the Place, might be a Propagation of the Flame kindled above, 
and continued, as the Yapour; directed it, to the Place (as would be in a Train 
of Gun-powder) and might there hurt ſome, and ſpare others, according as | 
it was here or there more copious. For we are not to preſume that it was 
in all Places equally mixed. | 
The Cores which came out of the Wounds, ſeem like Eſcars made 2 
10 { auſtic 


(85) | 
Cauſtick or other Burnings. And I take them to be ſcorched Skin, mortified, 
(beat into the Fleſh by that Zall-Shor) and appearing like burnt Leaves: 
Which muſt be worked out before the Wound could be healed ; as is uſual, 
when other 1 Matter is forced into the Fleſh. 

That ſome of the People not far off, might be thrown down, and not 
otherwiſe conſiderably hurt, is not ſtrange; who might be within the Blaſt, 
though not within the Reach of the Fire; as we ſee in the Exploſion of Gun- 
Powder, (to which I take this to be very like) when Windows ( and other 
things at a diſtance) are ſhaken and ſhatter'd by the Blaſt, or great Concul- 
ſion of the Air, though the Flame do not reach them. | 


LXIV. 1. Decemb. 25. 1666. In the Evening here (viz. at Madrid) was a n- 4: 
great Halo about the Moon; the Semidiameter whereof was about 23 30'. . 
Aldebaran was juſt in the North-Eaſt Part of the Circle, and the two Horns wid, n. a. 
of Aries juſt encloſed by the South-Weſt of the Circle, the Moon being in P“ 350. 
the Center. I note this the rather, becauſe ꝓ or 6 Years ago, viz. Nov. 21, 

1661. an Hour after Sun-ſet, I faw a great Halo about the Moon, of the 
ſame Diameter, at Tangier, the Moon being very near the ſame place where 
{he was now. e 

2. May 12. 1667. An Halo or Circle about the Sun, was obſery'd by the g. P. 5 
Philoſophical Society at Paris. The Diameter of this Circle was found to be 6. p. 1067 
of 44 Degrees, and the Breadth of the Limb thereof, about half a Degree. 

The upper and lower Part were of a vivid red and yellow, with a little pur- 

ple Calder, but eſpecially the upper; the red was within the Circle. The 

other Parts appeared but whitiſh and of little Clearneſs. The Space within 

the Halo was a little darker than that about it, eſpecially towards the Parts 

that were coloured. Beſides, there was ſeen the Proportion of another great 

Circle, which touched the Halo above, and whoſe Extremitics were bent 

downward, as is repreſented in the Figure. This Portion of a Circle had alſo 

its Colours like choſe of the Halo, but fainter. The height of the Sus at the 

beginning of the Obſervation, was about 46 Deg. There were in the Air Fig. 26. 

little white Clouds, which ſomewhat tarniſh'd the blue Colour of the Hea- 

vens, and leſſened the Brightneſs of the Sun, which ſhone as in an Eclipſe. The 

Weather was cold, conſidering the Seaſon of the Year; and it was affirmed 

for certain, that it had frozen the Night before. This Halo appear'd in the 

ſame Beauty and Splendor of Colours unchanged from 9 in the Morning 

(when it began to be obſery'd) until about half an Hœur paſt 10; after 

which time it became fainter and fainter till two of the Clock in the Aſter- 

noon (when it ended,) after it had reſumed a little more Force ſometime be- 

fore it diſappear'd. cafe. none] a a wm Bey 

3. Jan. 1. St. N. 1676. H 3. 46. Durante Eclipf, ingens Halo Lunam g Par 
cinxerit. - Mw bee £1? | 4 | — 
4. Aug. 21. 1676. At 12 h. 40. At Night a Halo encompaſſed the Moon; ee 

in whoſe Circumference was Saturn, the Pleiades, Capella, and the following 3, a4. Ha 

of the Foot of Perſeus. I 75 | ley, p. 12% 

Vor. y | 6. EH” 
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Parheli 4. LXV. 1. April 9.1666. About half an Hour paſt'9,, there appeared three 
9 2j Circles in the Sky. One of them SCHN, was very- great, a little interrup- 1 
. ted, and White every where, without the Mixture of any other Colour. |; 
3. p. 219. ES "x ; , | : | * = 
paſſed through the midſt of the Sun's Diſk, and was parallel to the Aj. 

Zon. Its Diameter was above 100 Degrees, and its Center not far from the 
Zenith A. 1 an 4 

: The ſecond DE BO, was much leſs and deſective in ſome places, having MM 
Fig. 27. the Colours of a Rainbow, eſpecially in that Part which was within the great 
Circle. It had the true Sun R. for its Center. | ti. 3 
The third. HD N, was leſs than the fit, but greater than the /con7, i 
it was not entire, but only an Arch or Portion of à Circle, whoſe Center 
was far diſtant from that of the Sun, and whoſe Circumference did by it; | 

| Middle join to that of the leaſt Circle, with which it was confounded a | 
l D, and interſe&ed the greateſt Circle, by its two Extreams. In this Cir}; 
were diſcerned alſo the Colours of a Rainbow, but they were not ſo ſtrong, 
as thoſe of the ſecond. b UE F0s 3 
At the Place, where the. Circumference-of this third Circle did cloſe with 
that of the ſecond, there was a great Brightneſs of Rainbow-Colours, mt 
together: And at the two Extremities, where this ſecond Circle inderſected 
the rt, appeared two Parbelia's or Mock-ſuns, H, N; which-ſhone very 
bright, but not ſo bright, or ſo well defined, as the trus Sun. The midt 

of theſe two falſe Suns was white and — * er And their Extre- 
mities towards D 7, were tinged with the Colours of a Rainbow: - The fall: Þ 
Sun VH, that was towards the South, was bigger, and far more luminous than 
that towards the Eaſt. | | | —_ 

There was alſo upon the fir — Circle, a third Mocł- Sun, C, ſituated 

to the North, which was leſs, all white, and far leſs ſhining than the two 
others. There was a Space very dark betwixt R and D. 0 4 
This Appearance is look'd .upon as one of the notableſt that can be ſeen, 
by Reaſon of the Excentricity of the Circle HD N, and becauſe that the Ml 
Parbelia were not in the Interſection of the Circle D E BO with the grea 

carteſi Me- Circle & CHN, as they appear'd at Rome, March 29. 1629, but in that of | 
tor. c. 10. che Semicircle HD N. | GA T- | 
2. A Learned Jeſuit, call'd Father Michael, who lives at Preſburgb, commu- | 
In Pungury; NiCated to me an Account of two Parbelia's, which were ſeen Jan. 30. 1669. 
Þ Dr. Edw. Ft, N. about one of the Clock in the Afternoon, over the City of Caſovis 
47- 5. 973 in Hungary. NE 

There was one on each fide of the true Sun, and they were ſo reſplen- 
dent, that the naked Eye could not bear the Brightneſs thereof. One of 
them (the leſſer of the two) began to deeay before the ober, and then the 
aber grew bigger, and continued well nigh two Hours projecting very long 
Rays from it ſelf. They were both, on that Part which was towards the 
Sun, tinged with a pale Lellow, the other Parts being ſomewhat fuſcous. i 
There were at the ſame time ſeen ſeveral Rainbows, together with the Seg- i 
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ment of 2 white Circle, of a Duration, through the two 
Parbelias Ads Sant And il chi a8 time, when the Air was almoſt free 
from Clouds, though here and there were ſcatrer'd ſome very thin ones. 

3. As. 1670. Of. 11. St. N. H. 2 a Tres Parbelii apparuerunt. . 
4. Feb. 5. 1674. St. N. Not rom Aarienburgb in Boruſſia, 1 ſaw the e 
Sun (in a Sky every where ſerene enough) being yet ſome Degrees above the 4 kaarien- 
Horizon, — ſhining very bright, yet lanching out very long and reddiſh nag nn, 
Rays, 40 or o Degrees toward the Zenith. Under the Sun, towards the Herchus a. 
Horizon, there hung a ſomewhat dilute ſmall Cloud, beneath which there s. 
appear'd a Mock-Sun, of the ſame Bigneſs (to Senſe) with the true Sun, and 
under the ſame Vertical, of a ſomewhat Red Colour. Soon after, the true ry. 35 
Sun more and more deſcending to the Horizon towards the ſaid Cloud, the 
ſpurious Sun beneath it grew clearer and clearer, ſo that the -Reddiſh Colour 
in that apparent Solar Diſk vaniſh'd and put on the genuine Solar Light, 
and that the more, the leſs the genuine Diſk of the Sun was diſtant from the 
falſe Sun : Till at length, the upper true Sun paſſed ſinto the lower counter- 
feit one, and ſo remained. alone. | | 

Upon this Appearance there ſoon followed here an exceedingly intenſe and Fig. zo. 
bitter Froſt, whereby the whole Sinus Puzenſis was frozen up, from this 
Town of Dantzick, as far as Hela in the Baltick Sea, which laſted unto the 
25* of March, and the Bay was frozen ſo hard, that 8 Safety People 
ran out into it with Sleds and Horſes, for ſeveral of our Miles. 

7. Aug. 28, 1698. About 8 a Clock in the Morning, ſome Perſons at Sud- „ f gn 
bury in Suffolk ſaw the Appearance of three Suns; tis ſaid, then the Appa- 2 . Pena. 
rition was moſt full, or a little after. About an Hour after 8, I my ſelf 7 * 
ſaw it; there was in the Eaſt, a dark, duſky, watry Cloud, and below it 
towards the Middle, was the true Sun, ſhining with fierce and piercing 
Beams, that Perſons could not look upon it; on each fide were the Reftec- 

tions with the true Sun in the Middle.. Elſewhere much of the Firma- 

ment was of an azure, light-blue Colour. The Circles which I ſaw, were 

not of Rainbew Colours, but white. There was alſo, higher in the Firma- 

ment, more over our Heads, and toward the South, at the ſame time, at a con- 
ſiderable Diſtance from the other, the Form of a Half Moon; but 

I think it was more than twice the Bigneſs of a Half Moon, with the 

Horns turned 1 and within of a Red Colour, and more like a 
Tn Colour; theſe all faded gradually; they continued, in all, I ſuppoſe 

two Hours. . 

6. Feb. 26. 169%. About half an Hour after 3 in the Aftern chancing 
to look out of a Window that faced South-Eaſt, I ſaw, ns from the 4. 
South to the Weſtward, an Appearance of ſomewhat not much unlike 27; . 
the Sun when ſeen through Clouds, viz. with its Periphery not exactly defi- 2. p. 8:6. 
ned: From which it likewiſe differed, in that one half of it was coloured 
deep Red and Yellow, the other White. I went immediately into the Gar- 
den, and ſaw an App exactly like the former, but on the oppoſite Side 
of the Sun. The Diſtance of this was 230 from the Sun, to the Weſtward; 
but before I could take the = the Eaſtern one, it yaniſhed, 

| — „ 
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but ſoon after re-appear'd, and then I perceived manifeſtly, that they were 
both ſituate in des of a Semicircle, whoſe Center was the $ 
ing betwixt it and the Zenith. This Appearance continued about half an 

our. TT 

Ae Canter- 7. Apr. 1699. Between 4 and 5 a Clock, there appeared on each fide 
2 32 ( a Sun r B C, connected by an Halo BDC, of the uſual Dia- 
#62. p- 535-meter z they had each of them a Tail of a whitiſh Colour, extended oppoſite to 
Fx. zi. the Sun, of about 15 or 20 Degrees in Length; the upper part of the Hal 
was touched at D, by the Arch of a Circle, whoſe Ends were turned towards 
the Zenith Z; it had the Colours of the Iris, but faintly; betwixt this and 


the Zenith was another Portion of a Circle E, which had the Colours of the 4 


Iris with greater Vivacity than the former. 
LXVI. 1. Au. 1665. Aug. 10. About half an Hour paſt 6 in the Evening 
Rainbows TWO odd Rainbows appeared at Chartres in France, croſſing one another al. 
lues in moſt at right Angles. The Rainbow, which was oppoſite to the Sun, in the 


France; B 


M. Elena uſual Manner, was more deeply colour'd, than that which croſs'd it: And is 


* Fig: 2. reateſt height was about 45 Degrees. The feebler Rainbow loſt one of its 
low appeared continued to the Horizon. This ſeem'd to be a Portion of 2 
great Gi 
uſually. 


The Sun, at their Appearance, was about 6 Degrees high above the Ho- | 


rixon. The River of Chartres, which runs very near from South to North, 
was betwixt M. Efienne (the Obſerver) and the Rainbow, and he ſtood le- 
vel with the River, whence he was diſtant not above 1570 Paces. 
4. Lenden; 2. Mar. 11%, 1696. It rain'd pretty thick a ſmall Rain, and the Sun, about 
—— 2 of the Clock, ſhone directly down Abchurch-Lane, as I was paſting along it 
240. p-195. with my Back to him, when I perceived the Arch of the primary Rainbow 
8 in the Drops of Rain, ſpanning the Street like an Arch of a Building under 
which I was to pafs, the Crown whereof was not much higher than 


my Head, and the Diameter thereof ſcarce ſo wide as the Street, which is 4 


but Yards; and it moved along with me as faſt as I went; the Colours be- 


ing very vivid and diſtin, though the Arch it ſelf appear'd but narrow, and 1 


the Houſes were every where behind it. This, tho' very uncommon, 


will not appear ftrange to thoſe who have well conſider'd the Nature of 4 


the Iris. ; 

4. Cheſter; 3. Aug. 6*h, 1698. Between 6 and 7 a Clock in the Evening, I obſerved 
Halley, n. an ris, exceedingly vivid, as to its Colours, at firſt on the South-ſide only, 
240. P-193- but in a little Time with one entire Arch; and ſoon after, the Beams of the 
| Sur being very ſtrong, there appear'd a ſecondary Iris, whole Colours were more 
than ordinary bright, but inverted, as uſually : That is, the Red was inwards, 
which in the primary Iris is outward, and e contra for the Blues. But what | 
took moſt notice of was, that with theſe two concentrick Arches, there ap- 
pear'd a third Arch, near upon as bright as the ſecondary Iris, but coloured in 
the Order of the Primary, which took its Riſe from the Interſection of the 
Horizon and primary tris, and went crofs the Space between the two, and 

| ; | inter- 


rele; and the ſtronger was but a Portion of a ſmall Circle, az 


3 
3 
2 
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egs, by growing fainter, about 20 Degrees above the ſtronger; and the Leg be- 3 


intetſected the Secondary, as in the Figure 4 FCG imerſects the ſecandary Iris. 
E FO D, dividing the Arch E D into three equal Parts, as near as J could Fig. 33. 
then : But at firſt the Arch A did not appear, which afterwards became 
as bright as the former. I obſerved the Points F, and G, to ariſe, and the 
Arch FG, gradually to contract, till at length the two Arches FH, and 
FG, became coincidentz when, for a great ipace, the ee Iris loſt its 
Colours, and appeared like a white Arch at the top. I obſerved alſo, that at 
the Points F, and &, the Interſection of the interior Red of the ſecondary Iris, 
and the exterior Red of the Arch was much more intenſly red than the out- 
ward Limb of the primary Iris, and that during the whole Appearance, the 
upper Part of the third [ris was not at all viſible, beyond the Interſections 
Fe. This uncommon Sight entertained me for about 20. Min. when the 
Clouds blowing away, the whole vaniſhed. I was at, firſt amazed with the 
Sight; but afterwards, recollecting that the Sun ſhone along the River Dee, 
which from thence empties it ſelf into the V. N. V. where the Sun then 
was, I concluded this ſecondary Arch 4F HG C, was produced by the Beams 
of the Sun reflected from that Water, which at. that time was very calm; 
and it had been much more brights had it been at that time about high, as 
it was low Water, when all the Sands were bare. I was ſoon confirmed that 
my Suppofition was right, and that it anſwered all the Appearance without 
any Scruple, and that the Arch 4 FH GC, was no other than that Part of. 
the Circle of the Iris, that would have been under the Earth, bent upwards 
by Reflection. | | | "RY. 

I remember not to have read of any ſuch Iris in any Author. Des Cartes. 
indeed ſpeaks of an inverted Iris by Reſtection, but it is not poſſible to be ſeen 
7 wa deſcribes it: And 1 quæry whether ever any ſuch has been really ob- 
erved. 

LXVIL The Obſervation. of the Halo, which appeared at Paris, May 12.7 Coſeref 
1667, engaged M. Hugens to propoſe to the Academy there, what he had babes. 
meditated ſome Years before, not only of theſe Halo's, but alſo of the Parhe- 1 
lia. As for Halo's, he ſaid, that they were formed by {mall round Grains made u. 60. ß. 
up of two Parts, one tranſparent, the other opaque the latter being inclo- N , 
ſed in the former, as a Cherry- ſtone is in a Cherry. Thus A A, repreſents one 5. Lxiv. 
of theſe Grains, and B, the Kernel or opaque Part. 3 

He related the Obſervations of thoſe who have ſeen Hail formed after this 
Manner, and explain'd how that ſome of theſe little Grains, which ſwim up 
and down in the Air betwixt us and the Sun, being, leſs diſtant from the Axis, 
which extends it ſelf from the Sun to our Eye, than of a certain Angle, do 
neceſſarily hinder the Rays which fall on them from coming to our Eyes, in 
Regard that the opaque Kernel is the Cauſe that there is Yehind every ſuch 
Grain a Space of a Conical Figure, as M NO in which the Eye of the Speck. 
tor being ſituated, cannot ſee the Sun N that Grain, tho' it may ſee him 
when poſted elſewhere, as ſome where in P). Fo 1 
And to make the Company the more diſtinctly to underſtand the Effect 
which theſe Grains ſuſpended in the Air muſt produce, he drew the 35 Fig, in Tg. 37. 
which B, is the place of the Eye; B 4, the Axis which paſſeth from the Eye 
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Fig. 34. 
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' hath to the tranſparent, in which it is incloſed. 


n 

to the Sun: C, N, E ſome of the 7ry Grains with their Rernel, making 
them half Opaque: Among which the Grain C, being in the Axis, B A, 
the Lines CK, L, repreſenting the Rays of the Sun neareſt to the Axis, 
the Paſſage of which is not hindred by the Opacity of the Kernel, it is cer- 
tain, not only the Grain C, will not be able to tranſmit any Ray of the Sun 
towards B, but alſo that, imagining the Superficies of a Cone, whoſe Top is 
in the Eye, and its Sides B D, BE, parallel to the Rays CK, LH; all the 
Grains MM, which this Superficies ſhall comprize, will likewiſe not ſuffer 
any Ray to paſs to the Eye, becauſe it muſt needs be in their Cone of Obſcu- 
rity; but thoſe that ſhall be without this Superficies, as the Grains FF, will 
let them paſs, becauſe the Eye is without their Cone of Obſcuriry. Whence it 
follows, that the Angle of this Cone B D E, is that which determines the Dia- 
meter of the Halo, which depends from the Proportion, the opaque Grain 
or if this Diameter is of 
44 Degrees, as is obſerved in moſt Halo's, the Bigneſs of the opaque Grain 
will be to the Tranſparent, as 40 to 19. But he ſaid, that this Proportion 
was not always the ſame, and that the Diverſity of it was the Cauſe, that 
ſometimes there were ſeen many Halo's, one about the other, all having the 
Sun for their Center. * N 

He added, That it was eaſy to know, why theſe Halo's were always of a 
round Figure, whether the Sun be little or much raiſed above the Horizon; 
as alſo to give a Reaſon of their Colours, which is the ſame with that in 
the triangular Glaſs Priſins; as is evident by the Tangents A. C. drawn to 
the Grain A, at the Points, where the Ray D 4, enters or comes out. 

Farther he took notice, That it was alſo manifeſt why the Red Colour is 
in the interior Circumference of the Halo, and why the Space, which it ta- 
keth in, and chiefly near the moſt lively colour'd Parts, appears obſcurer than 
the Air about; viz. becauſe it is there, where moſt Grains are, which tranſ- 
mit no Rays of the Sun to our Eyes, and ſo do nothing but darken the Air, 
as the Drops of Water when it raineth. enen 

As to the Arch of the Circle, which above touched the Halo, ſeen May 
12. 1667, as alſo that the Colours were more vivid in this Place, and in that 
below, than in the reſt of the Circle; he ſaid, that theſe Effects did not 
proceed from the Grains he had been ſpeaking of, but from another Cauſe, 
which did alſo ſerve for the Production of the Parbelia, and the Circles which 
almoſt always accompany them. Touching which Circles and Parhelia's, he 
told the Company, that beſides the round and half dark Grains, there were 
alſo formed in the Air certain little Cylinders of the like Nature: Which 
being ſuppos'd to be oblong 51 Grains, and roundiſh at both Ends, having 
the inner Kernel of the ſame Shape, it was found, that from their different 
Diſpoſitions all the Appearances of the Parhelia and their Circles did neceſ- 
farily follo x. . e n 

And firſt, That ſome of theſe Cylinders being erect, in the Situation which 


probably they ought to have in being formed there, muſt appear in the Hea- 


VENS a 


great white Circle, parallel to the Horizon, paſſing thro' the Sun, and 
of near the ſame Breadth with him; as hath been obſerved in the Phenome- 
uon 
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von of Rome. An. 1629. of which Gefendus and Del Cartes have written, and 
which is here exhibited. _ | . | 
That this Circle I KMM, is cauſed by the Reſtoction of the Rays of the Sun Fig. 37: 
upon the Surface of theſe Cylinders, it being eaſy to demonſtrate, that there 
are none but thoſe which are raiſed at the ſame Angie above the Horizon with 
that of the height of the Sun, that can reflect his Rays to our Eyes. Whence 
it manifeſtly follows, that it muſt appear white, and throughout of equal Al- 
titude with the Sun it ſelf, and by Cees parallel to the Horizon. That 
conſidering afterwards the Tranſparency of theſe perpendicular Cylinders, and 
their opaque Kernels, it is eaſily ſeen, that thoſe of the white Circle, which 
are diſtant from the Sun at a certain Angle, begin to give Paſſage to his Rays 
to ſtrike our Eyes in the ſame Manner as hath been ſaid of the round 
dark Grains. That theſe Cylinders are thoſe, which on each ſide of the Sun 
make us ſee a Parhelion in the = white Circle, as hath been noted in the 
Obſervation of Rome, where they are mark'd with K and V, and in many 
others. That theſe Parbelia have commonly luminous Tails, becauſe the Cy- 
| Einders, which follow thoſe firſt ones that form the Parbolia, and which are 
yet farther diſtant from the Sun, let alſo pals his Rays to our Eye; ſo that 
1 theſe Tails may be 20 Degrees and more in Length. That the ſame Parbelia 
3 are always colour'd 8 they are made by Refraction as the Halo. 
: That beſides, there are two other Images of the Sun generated by theſe 
I eee Cylinders, and ſo, diſpoſed in the great white Circle, that the 
pectator 8 his Face towards the true Sun, hath them behind him; as 
in the Roman Obſeryation are the Parhelia Land M. That theſe are produ- 
ced by two Refractions and one Reflection in theſe Cylinders, in the ſame Man- 
ner as the ordinary Rainbow in the Drops of Water, according as M. Des 
Cartes hath declared: So that the opaque Kernels do nothing to the Produc-- 
tion of theſe rwo Suns, but that they may be ſometimes ſo big as to make 
them not ppear. 'Fhat gage; fs the Altitude of the Sun, more or leſs 
theſe two Parbelia are more or leſs nigh to one another. That they ſhould: 
appear colour'd as the Rainbow, and that ſometimes they have been; ſeen ſueh; 
but that when they are faint, they may alſo ſeem white, even as the Halo's-. 
when they are not very bright. | | 
That theſe ſame perpendicular Cylinders can alſo pre an Halo about the 
Sun, by reaſon of the rounding of their two Ends; which maketh, that 
being diſtant from the Sun at a certain Angle, on what Side ſoever it be, they · 
begin from thence to give Paſſage to the Rays,, tranſmitting them to the 
Eyes of the Spectator. | | | 
And that theſe Halo's are probably thoſe, we ſee almoſt 3 thro”” 
the two Parbelia that are on rhe Sides of the true Sun, as the Hale GKN. 
in the Phænomenon of Noumueu . lg 14 
That there is yet another Situation of theſe Cylinders very conſiderable, 
which is of thoſe that are couchant, ſo as their Axes are parallel to the Plane 
of the Horizon, but turned divers Ways, ſome one, ſome another Way, like 
Needles confuſedly thrown on the Ground: Which Horizontal Diſpoſuon 5 + 
very natural to thoſe Cylindrick Bodies ſupported-by'the'Vapprs,. which riſe 
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from the Earth, as may be made out experimentally in Bodies thus figur'd, be- 
ing let fall in the Air. | 

That it is in theſe Cylinders that the Arches which touch the Halo's above 
or below, are formed; ſuch as there were in the Phenomenon obſerv'd at Rome 
A. 1630, which is deſcribed by P. Sbenir in a Letter to M. Gaſſendus, as alſo 

in all thoſe which M. Hevelius had related at the End of his Mercurius ix Sole. 

And that the Arch, which appeared upon the laſt Halo at Paris, A. 1667, 
was of the ſame Kind. That the Figure of theſe Arches is different accor- 
ding to the different Altitudes of the Sun, and the ſeveral Magnitudes of the 
Diameters of the Halo's. 

That when the Sun is very nigh the Horizon, ſuch an Arch appearing upon 

Fig. 38. an ordinary Halo of 44 Degrees, muſt repreſent as twere two Horns, as in Ig. 
38. AB, AC. But that the San riſing higher, thoſe Horns became lower in 
Proportion, and make ſuch Arches as are repreſented in the ſame Fig. where 
each height of the Sun is mark'd near the Arch which it is to make. 2 

That the place of the Arches where they touch the Halo's being more ſtrong · 
4y enligh and colour'd than the reſt, maketh us judge that there are P. 
helia in thoſe Places. That the Reaſon why theſe Arcbes do ordinarily touch 
a Parbelion, was, that the ſame Cylinders couchant, which produce the Arch, 

roduce alſo that Parhelion, by the means of their two round and tranſparent | 
Ends, in the ſame Manner as hath been ſaid of the perpendicular Cylinders. And 
that the Parhelion laſt ſeen at Paris, had been form'd in theſe couchant Cylinder. 
That that was alſo confirmed, by Reaſon that it was brighter in the ſuperior | 3 
and inferior Part than any where elſe ; which neceſſarily comes to paſs ina Par.. 
Hhelion cauſed by Cylinders thus diſpoſed, whereas when produced by the round [i 
Grains, it muſt appear every where equally 1 ; 

That in theſe fame Cylinders parallel to the Horizon, there is alſo found the 
Cauſe of the white Cro/5,obſery'd together with the Para/elene's or Mock-moons, 
by M. Hevelius, and exhibited at the end of his Mercurius in Sole, the perpen- 
.dicular Fillet of that Croſs coming from the Reflection of the Rays of the 
Moon upon the Surface of theſe & linders; as the other Filler, parallel to the F 
Horizon, is produced by the Reflection of the 1 Cylinders which 

make the great white Circle, of which this Fillet is a part. That yet the 
Moon mult not be very high above the Horizon, to the end that the couch 
ing Cylinders may produce this Effect: And that it ſhould be well heeded, ) 
—4＋ the like Meteors ſhall appear, whether the perpendicular Fillet be 
not / narrower where it paſſeth through the Moon, than in other places, and 
eſpecially upwards, where it muſt grow larger and diſappear. That beſide 
the perpendicular Cylinders, and thoſe that are couched parallel to the Ho- 
rizon, there are often a great many, which move to and fro in the Ai, 

in all ſorts of Poſitions, and that thoſe, by the ſame Reaſon that the round 
Brains do, muſt produce an Halo about the Sun, and even a more vivid on: 
than that which is cauſed by the Grains, foraſmuch as each Cylinder ſends 
many more Rays to the Eye, than each of theſe little Spheres. That the 
Fig. 37. little Halo DEF, in the Roman Phenomenon (Fig. 37.) may very well have FR 
been cauſed by ſuch Cylinders. | * 


( 93 ) 
| As to thoſe Mork-/uns, which ſometimes ſhew themſelves directly oppoſite 
to 12 true Sun Kg one as was publiſh'd by M. Hevelius, a/c 
Feb. 23. 1661.) that he could find nothing, neither in the round Grains nor 
in the Cylinders, which ſhould make theſe Suns neceſſarily to meet in the 
great white Ci parallel to the Horizon; and that if that ſhould be al- 
ways verified by Obſervations, the Cauſe of it muſt be look'd for 
elſewhere: But that in the mean time he did believe, that that happened 
not but by Chance; which being ſo, a Reaſon might be given of theſe Suns, 
by the ſame Suppoſition, which ſerved alſo for the Autbelion, obſerved by 
N. Hevelius, Sep, 6. 1661; in which there were two colour d Arches of a 
Circle, oppoſite to the Sun, which did interſe& one another, their Interſec- 
tion being the Place of the falſe Sun. Which although it be repreſented 
in the Figure of Hevelivs, at the ſame Height with the true Sun, yet it was 
in Truth higher by 17 Degrees or more; as he hath acknowledged himſelf 
afterwards: So. that, if there had been a great white Circle in this Phæno- 
menon, the Parbelios was not at all to have been in it. | 
| That for the Generation of theſe Suns, he did ſuppoſe a Number of ſmall 
Cylinders with opaque Kernels, as the precedent, which were carried in the 
Air, neither perpendicularly nor couching, but inclined to the Plane of the 
Horizon at a certain Angle, being near a half Tight one; to which were 
ticularly appropriated thoſe Cylinders, which M. Des Cartes ſaw fall 
the Heavens, having Stars at both Ends; as may be ſeen experimentally by 
former Cylinders of that Faſhion, which is repreſented in Fig. 39. and let- Fig. 39, 
ting them deſcend in the Air, or in Water. That in theſe Cylinders was 
found, the following Calculus to be given in another Treatiſe of Parbelia's, 
not only the Cauſe of the Anthelia made by the Interſection of two Arches 
Jas in Fig. 40. but alſo that of ſome other extraordinary Arches and Rods, Fig. 40. 
=F that are ſometimes obſerved near the Sun, of which notwith ing there 
could nothing be as yet affirmed with Certainty, for Want of exact and faith- 
ful Obſervations. 
| To make all theſe different Effects of the Cylinders manifeſt to the Eye, 
M. Hugens produced one of Glaſs, a Foot long, of the Shape of that in Fig. 36. Fig. 36. 
nud for the Kernel o in the middle of a Cylinder of Wood, and in the am- 
dient Space filled with Water inſtead of tranſparent Ice: Which Cylinder 
deing expoſed to the Sun, and the Eye put in ſuch Places as was requiſite, | 
there were ſucceſſively ſeen all thoſe elie&ions and Refractions, that have 
been diſcourſed of. Whence it might be concluded, that a great Number 
of the like Cylinders, altho' very ſmall in Compariſon to that, being found 
In the Air, and having the ſeveral Poſture that have been ſuppoſed, all the 
| 2 of the Parbelia and their Circles muſt exactly follow. 
1 t was wiſhed, for an entire Confirmation of the Truth of this the ſis, 
chat ſome of thoſe ſmall Cylinders could be obſerved to full to he 
u the time when any Parbelia do appear: Which he ſhewed could not 
eaſily be done, becauſe that the Vapours, which then riſe from the Earth 
4 and which are the Cauſe of their Cylindrical Figure, keep them 
o fulpended in the Air. He added, that it was not to be thought e, 
*“Vol. II. C c 
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that ſuch ſmall Grains of. Hail were thus kept in the, Air by the Vapors, for 
as much as theſe, by being ratified and dilated upwards, might have motion 
enough for this Effect; and that that was much more eaſy to conceive, than 
to imagine how. theſe ſame 1 could keep ſuſpended a very great and 
„ Circle of Ice, ſuch as Mr. Des Cartes ſuppoſeth to explicate the Cauſe 
of Parbelia's, and of the great white Circle of the Roman Phænomenon. 


bene A. LXVIIL 1 Minima quævis pluviz guttula radiis Solaribus illuſtrata, mit. 
ſercions con- tit EX fe Iridem perfectam, non ſolum ow ipſos Colores, ſed etiam quoad co- 


cerning the 


Rainb9 rum ordinem, ſitum, ac figuram circularem, ci quam in cœlo videmus fim. 


Mr. Fr. Li- limam. 


nus, n. 117. 


2. Radii enim Solares guttulam ſubintrantes, indeque poſt-duas refractionns 


p. 386. 
& unam reflectionem iterum verſus Solem redeuntes erumpunt è guttula colorati, | i 
iifdemque plane coloribus, quos in ride videmus, rubro, flavo, viridi, ceruleu, | 
&& purpureo imbuti. S l 120-5 1 e en 3 
3. Hi radii fic colorati, dum pluvioſo Cœlo à varus guttulis Sole illuſt- 
tis in oculum tranſmittuntur, viſionem, quam de {ride habemus, effici- 


ent-. N 


4. Dantur autem in qualiber guttula duo Annuli, major & minor, . diſtinc- 
tis Coloribus Irialibus imbuti, quorum minor diſtat ab Axe ſeu radio tranſe- 
unte per centrum guttulæ Gradibus circiter 21 z major autem ab codem , 


F. Oriuntur igitur hi colores a radiis Solaribus; fed non ab iis ſolis (uti | 
hactenus exiſtimatum) ſed etiam a radiis ipſius Aeris, corpus Solare ambi- 
6. Sed neque oriuntur hi colores. ab omnibus. iis radiis, five. Solaribus, fire 
Aeris, qui guttulam ſubintrant z ſed. ab iis ſolummodo, qui emittuntur ab ip- 
ſo limbo Solari Aereque ei vicino. a | 
7. Quin & ii radii, qui fic a limbo Solari Aeregue vicino in guttulam tran 


mittuntur, non omnes — ad dictos colores, nec erumpunt colorati; ſed 


illi duntaxat, quorum Angulus incidentiæ nec minor eſt Gradibus 45, nec m-- 
r , 4ofth 2. - MM 
8. A limbo itaque Solari, vicinoque Aere procedunt colores Iriales, non FY 
tamen omnes quinque immediate inde fluunt; ſed quatuor duntaxat, nempe ÞY 
Ruber, Flavus, Cœruleus, & Purpureus : Viridis enim oritur ex radiis Flavis & 
Ceraleis inter ſc RA.) 5 A ERS. - 8 
2 Oriuntur igitur hi quatuor colores a dicto limbo, non tamen omnes a6 
una eademque ejus . 1 & All | 
alia ei ditecte oppoſita; v. g. a limbo ſuperiore oriuntur Cæruleus, & Purpi- 
reus, & ab infe ore, Ruber Flavus. MF; "WS 5 7. f 

10. Cauſa autem, cur a limbis adeo inter ſe ſimilibus oriantur Colores tam 
diſſimiles, non alia hic apparet, quam quod in uno caſu limbus Aerius fit ſu- 
pra limbum Solarem, & e ſit ſupra Aerium. Hoc 85 1 


* 


diſtat Gr. 78. Radii autem incidentes in minorem Annulum inde, reſiliunt | , 
m majorem; e quo erumpentes in Aerem, dictis Coloribus Irialibus imbu - 


Sed duo ex iis. ab una parte limbi, & alii duo ab 


(68579 
Diſcrimen videtur hic ſufſtore, ob quod, ratione illius dlverũ firus- nung 
A per-reffativucm)ſopre-cactosLervity. mane 6. conene, 
of upts Solara” . 0 BEOnr 5 F130 
2 47 Grivarur itaque hi colores per dictos radios refractos, ita tamen refrac- 
tos ut per eam refractionem valde inter ſe conſtipentur. Nam omnes radii a 
Cradu 4j. uſque ad 60. ad ſpatium unius Cradus in minore Aunulo contrahun- 
tur: In quod etiam tam anguſtum ſpatium confluunt, per retrogradationem, 
radii omuei ar do ad . 1 bs G „ e do nao 
12. Quando plures homines ſimul vident Fidem, tot videntur rides, quot 
ſunt homines videntes.. nes b | 
13. Qui intuetur /ridemn, videt ſingulis momentis aliam & aliam. 
$112109%20 zu 19 260 QA tro I) bv 9%; - 1:11 The Colours 
LXIX-. Iridis Phænoiena attente reſpicientibus ſemper conſtabat, Solis ra- c- _—_ 
dios a nube aquoſa reflexos, ſub certo quodam Angulo in oculum incurrexe; unde Rainbow, 
forma ejus Arcuata; colorum autem cauſa, ut etiam magnitudinis Anguli iſtius, fron ge 
quo conſtanter ab oppoſito Solis Iridem diſtare deprehendimus, tam modernos bee 
quam veteres diu multumque torſit; nec quicquam profecere, uſque dum præ- {prion 
clarus ille Carteſius, in auxilium collatis Matherzaticis diſciplinis, ſpeculationes & 3. ae 
has phyſicas ſtrictiori argumentandi methodo tractari poſſe ac debere, pluribus 27. %.7:4. 
exemplis edocuit; inter alia vero Iridis theoriam expoſuit. Ex hujus demon- 
ſtratis conſtat, Iridem primariam a talibus Solis radiis produci, ubi Exceſſus duo- 
rum Angulorum Refractorum ſupra unum Incidentiæ Angulum omnium poſſibi- 
lium fuerit maximus: Secundariam vero Jridem formari ab iis radiis tantum, 
— * trium Angulorum — 2 a mene ſimi- 
liter ſit omnium maximus. Ac licet ad tertiam, quartamve, vel quamvis 
alam J/ridem, quæ fiunt, ubi 2. oft tres, quatuorve, vel plures — — 
e guttulis emergunt. In omnibus autem his Regula eſt generalis, ut exceſſus 
uatuor vel quinque vel plurium Angulorum Refractorum (numero ſcil. Re- 
6 — unitate auto) ſupra unum Incidentiæ Angulum fit omnium maximus. 
—_— autem iſte —.— — . eſt . tridis ab oppoſito 
Solis, ubi numerus refleftionum im : Si vero t iſte numerus, duplum 
Anguli iſtius maximi fit diſtantia Fridis a Sole ipſo. mY 2 
t autem habeantur exceſſus iſti maximi, data liquoris alicujus refractione, 
ſive ratione ſinus Anguli Incidentiæ ad ſinum Anguli refracti, ———— eſt, 
Exceſſum duorum Angulorum re fractorum ſupra unum incidentiæ lum, max- 
imum fieri, ubi augmentum momentaneum anguli incidentiæ — — eſt 
augmenti momentanei Anguli refracti; trium vero Augulorum refratorum exce/- 
ſum maximum eſſe, ubi a tum momentaneum Anguli Incidentiæ triplum eſt 
momenti Anguli refracti & ſic de cxteris. Atque hoc per ſe ſatis evidens eſt; 
22 autem ipſos obtinebimus præmiſſo Lemmate ſequente, quod demon- 
Lemma. Manentibus cruribus trianguli cujuſvis plani, fi augeatur vel minu a- 
tur angulus verticalis angulo quovis dato minore, erunt momenta ſive mutationes 
inflamanee angulorum ad Baſin, inter ſe reciproce ut Segmenta Baſis. 
Sit XBC Triangulum cujus Vertex A, Crura 43, AC, & Baſis BC, in 
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quam demirtatur Perpendiculum 4 D. Dein augeatur Angulus BAC, Mo. 
mento aliquo indiviſibili C Ac, ac ducantur linex Bad, e D, qua non niſi in- 
tellectu di t a lineis BCD, CD. Dico Momentum Anguli ABC, nempe 
GB c, eſſe ad Momentum Anguli AC B, vel FCD, ut CD, ad BD, hoc eſt 
reciproce ut Segmenta Baſis. Cum enim Angulus {CD, ſit ſumma A 
lorum ABC, BAC, Momentum ejus crit etiam ſumma moms ih 


rum Angulorum five CAc + CB c, {ed CAc, æqualis eſt 
quoniam ab Angulo recto _—_ A, B, Cc, fant in Circul 


cujus Diameter eſt 4 C, per Euclid. 3- 9. ac proinde ſumma Angulorum | 


C Be, CD c, hoc eſt Angulus DC d, erit Momentum Anguli 40 D, vel 


4c Bl. Anga autem iſti ( B c, D c d,y cum minimi fint, ſunt inter ſe ut H. 


| ff 
0 


44 
= Fig. 42 


neus, ac Diametro A E, deſcribatur Semicirculus A BE, 


tera fibi oppoitts, 2 cc 22 CD, ad — — < ut Segmenta Baſs | 
7 Lemma mutatis mutandis. 4 
Corol. Hinc conſequitur Momenta * 1 ad Baſin eſſe inter ſe, t 
ſunt T tes Angulorum ipſorum directe. 4 
Hoc e muniti 1 cujuſvis Jridis Diametrum, vel Con- 
ſtructione Geometrica vel i 


inde dividatur C A, in E, ita ut C E, ſit ad A E, ut Unitas ad numerum Ke 
Nectionum, quas patitur Radius Solis, ad /ridem propoſitam producendam ido-- 


dio & D, duc Arcum B D, Semicirculp 45 E, in B, occurrentem, 


Ductis denique rectis CB, AB, demi in 4 B productam Perpendi- þ | 


cularis C E, eique parallela E B, dico Angulum C B E, eſſe Angulum Inci- Þ? 
dentiæ, ac Angulum CAB, eſſe Angulum Refractum, quos — qui- Þ 
que producent {ridem propoſitam. 5 | 7 
 Demonſiratio. Cum T la 4 C F, A B, ſint ſimilia, erit FF, ad B55 
t 4 C, ad E C, hoc eſt ut numerus Reflectionum unitate auctus, ad unit -- 
tem per Conſtructionem, ac proinde Momentum Anguli C B F, erit ad Mo- 
mentum Anguli CA, in eadem ratione, per Lemma precedens. Sed Sinus 
Anguli C B E, eſt ad Sinum Anguli C AF, in ratione Laterum C A, CB, 
hoc eſt in ratione Refractionis datæ, etiam Conſtructionem. Angus 
itaque Incidentiæ CB F habet Angulum refractum, ſibi reſpondentem CA 
eorutaque Momenta ſunt in ratione propoſita, quocirca ſunt Anguli quæſiti. 
E. D. Jamque multiplicando Angulum refractum per Numerum Refe- 
cionum unitate auftum, & è Fafto ucendo Angulum Incidentiæ, habe. 
bitur Semiſſis Diſtantiæ Iridis a Sole, fi Numerus Reflect ionum fuerit par, vel“ 


a Solis oppoſito ſi fuerit impar; prout jam diximus. 


3 * N ſatis concinna nec ineleganti, omnium ordine Iridin N 
cidentias ſynopticè exhibere poſſumus, in quolibet Liquore cujus Refrati' 3 
a ita eſt. 51 enim Linea expoſita AC, dividatur bifartam in E; — ; 
in e, quadrifariam in , ac quinquifariam inn, &c. ac Diametris AE, A 
4 An, delcribantur Semicirculi 4BE, Abe, ABs, Avn, Quibus omni 
bus occurrat Arcus Circulatis D B g Centro C, Radio C D, deſcriptus 65 1 


— 


CD. | | 


o, obtinere licet. Expoſita enim Line: | 
uavis recta C A. dividatur primum in D, ita ut CA, fit ad C D in ratione R. 
aFionis, quæ in aqua fir, ut 250 ad 187, five accuratius ut 729 ad 396. De. 


ac Centro C. R.. 
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c, in ratione Refra#ionis data) in punctis B, b, g, vz dico quod 
222 AB, Ab, _ Av, conſtituent cum linea 4C Angulos CAR, 
CA4b, CAB, C Av, æquales Angulis Refrattis, ac cum Radiis CB, C6, 
CB, Cv, reſpective, Angulos æquales Angulis Incidentiæ requiſitis, . 
ABC, vel potius ejus complementum ad Semi- circulum, pro primaria Tride; 
Abc, pro ſecundaria, AB B, pro tertia, ac AC, pro quarta, & ſic de- 


nod fi cui Calculo accurato hos Angulos inveſtigare libeat, ex eodem 

9 — facile eruet Lector Analyſſa quod poſito Radio t, ac Ratione Refracti- 
onis ut r, ad 5 Sinus Incidentiæ erit 2 Sinus vero Anguli Refrafti 
e a quibus Angulis provenit Iris primaria. Pro ſerundaris vero 4/55, 
crit Sinus Incidentiæ, ac Sinus Anguli Refracti /2==;. Pro tertia, Sinus In- 
cidentiæ crit . Sinus Refrai Anguli / 15 Radii autem Lucis in J;. 
dem quartam emergentes in guttulas incidunt cum Augulo cujus Sinus eſt 
22 2 Angulus autem Refractus Sinum habet Az -· & ſic de ceteris. 


Invenies autem ſuſcepto Calculo admiſſa Ratione Carteſiana, Iridem prima- 


riam diſtare ab Oppoſito Solis 410. 30“; fecundariam 519. yy'. ab eodem 


Oppolito z tertiam vero 40. 20'z ac am 45%. 33. ab ipſo Sole; quas 
Reflexion- 


neſcio an unquam aliquis videre poſſit ob Lumen Solis in fingulis 


bus ac Refrattionibus magis magi Þ attenuatum. Atqz hæc de Magnitudine Iri- 
dum in Guttulis perſpicuis Fluidi, cujus Vires refra#ive innoteſcant, dicta 
ſunto. Reſtat ut nonnulla adjiciam de Coloribus quibus pinguntur Irides cor- 
umque ordine in fingulis, variati ſcilicet Refractions per omnes Gradus poſ- 

Sciendum autem in primis, Lumen omne is Ceralei paulo plus re- „ 


* 


. ” . . . * 6 w Sup. 
fringi quam Lumen quodvis Rubens, à qua differentia oritur Latitudo Jridum, vol. I. Cops 
obſervatione quidem ægre definienda, ob incertos Colorum in Nube limites, "5 


Quo autem 'majoris eſt inæqualitatis Ratio imer CA, & CD, five quo maj 
eſt Refractio eo major provenit Diſtantia Iridis cujuſvis a Sole, adeoque ſem 
Iridum limites a Sole remotiores purpureo colore fulgent , 3 ſpiſſe 
rubent . Urti ſemper videre eſt in Iride primaria, que quidem evaneſcit A a 
pofiro Solis, iſi Sinus Incidentiæ fuerit ad Sinum Anguli Refratti ſicut C A., 
ad CE ſive ut 2, ad 1. Quod ſi major fuerit Ratio illa, nulla omnino con- 
ſpici poteſt Iris primaria. | 
Secundariam autem Iridem notandum eſt in 2 Solis in punftum abire 
quoties Ratio Refractionis fuerit ut 1, ad o, 847487. Inde vero ad Salem 
ipſum recurrere, ibique evaneſcere, fi dicta Ratio fuerit ut 3 ad 1, five 
ut CA, ad Ce. Intermediis vero Rationibus (quales habentur in omnibus 
Fluidis notis, Aere excepto) quo major eft Ratio eo plus diſtat Iris ab Oppoſiro 
Solis, vel potius a Sole ipſo, numerato ultra Semi-cireutum Arcu: ac proinde 
colores diverſo a primaria ordme reperiri videbuntur in his recurſibus, niſi hoc 


in ſenſu ſumatur diſtantia Iridum a Sole, quod quidem ubi que in cæteris ob- 
ſervandum. I FO 


Tertia 
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» Tertia Iris in oppoſito Solis confunditur, exiſtente ratione refraionis ut 1 ad 
, 918 ..... Indeque ad Solm recurrit in ratione 1, ad o, 6827. Unde 
iterum, reſtituto colorum ordine, in ratione 4, ad 1, five ut CA, ad Ci de- 
ſinit in Solis oppoſito. Iris autem quarta a Sole incipiens in ratione æqualitatis, 
ad Oppoſitum ejus tranſit in ratione 1, ad o, 9489y .... indeque ad Solem re- 
greditur, fi ratio fuerit ut 5, ad 4. Hinc iterum ſpargitur ad Solis oppoſitum in 
ratione 1, ado, 56337... quo ſpatio clauduntur omnium fluidorum refragis- 
nes notxz. Denique ratione exiſtente ut 5, ad 1, ſive ut CA, ad Cy in ipſo 
Sole evaneſcit; coloribus ubique quoad viſum inverſis in regreſſu ad Sn 
-uti rectis in egreſſu. | 3 
Hinc in nimbis Aqueis, primaria ac quarta Iris coccineos colores Soli objiciunt, 
_ » ſerundaria vero ac tertia purpureos. | | 1 
VUnde autem oriatur diverſa fluidorum vis refractiva, non levis momenti pro- | 
blema eſt, interque arcana naturæ nondum ſenſibus nec ratiociniis noſtris object; Fi 
merito cenſendum. Agua etenim pura, inter fluida omnium minime a-. 
dios lucis refringit, ac ſalibus quibuſvis ſolutis imbuta, ſecundum quantitaten 
ſalis ponduſque ſuum, auget + pr ac Spiritus corrofivi, Aqua multo gu- 
viores, etiam radios Jucis multo plus detorquent; nec mirum quum corpora | 
denſiora ſint, eoque magis luminis tranſitus obſtruere concipi poſſunt : Cu! 
autem in ſpiritibus ardentibus aut Oleis quibuſvis reperiatur tanta refractio, prx- | 
ſertim in Sp. Terebinthinæ aut Vini, cum fluida ſint reſpectu Auæ admodum 
levia, ac particulis æthereis plurimum conſtantia, pari argumento non patet; 

{cd luminis ac materiæ ipſius interiorem cognitionem poſtulare videtur. 

Ex data autem Jridis a Sole diſtantia refractionis rationem eruere, curioſis an- 
fam præbet obſervandi accuratiſſime ac parvo negotio cujuſyis fluidi refradti. 
nem: Si enim ab inferiori parte exilis cannulæ vitreæ dependeat guttula alicujus 
Auidi perſpicui, ac Sele prope Horizontem conſtituto, ſed fortiter ſplendente, 
obſervetur, ſub quo Angulo cum oppoſito Solis in guttula conſpiciantur ridis Co- 

Iores, habebitur levi calculo ratio quæſita. Cubica autem eſt æguatio, unica a- 
dice explicabilis, qua ex data ride primaria ſupputatur ratio; nempe 7*——; i 
Tt. . 417 t o, ubi T. eſt tangens anguli incidentiæ requifitæ; # autem, 
tangens ſemiſſis diſtantiæ ridis ab oppoſito Solis ad radium r= 1 : Unde juxta 
Cardani regulas, provenit Theorema. viz. De cubo ipfius t, ſubducatur produttum | 
ex 2 t r in exceſſum ſecantis ejuſdem arcus ſupra radium : differentia erit cubus ni 

nor. Eorundem autem ſumma, adjettis 4 tir erit cubus major. Summa laterun 
utriuſque cubi atque ipſius t æguabitur Tangenti anguli Incidentiæ, eju/que ſemi: 
erit etiam Tangens lir i; unde conſtat ratio quam quærimus. 4 

Hujus rei cape Exemplum. In guttula Olei Terebenthinæ obſervatur diſtan- 

tia Iridis primariæ ab oppoſito Solis. 25%. 40'; quæritur ratio refractionis. I 


2 Tang. 120. 70. = 0g 2278 63 
_ © $ =Secant. ejuſdem 1, oz yd 197 


t= 01182217 
er in zur, ole 


te 


+ Dif, 
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Diff. Cubus minor o, 004 2. /*0,0530773 


Summa o, oz 349482 

Atrr o, 9112252 
Cubus major 0,934720074/ 40,9777486 
to, 2278063 


| 7 = Tang, Incid. 519. 32' 1,2780 322 
43 + T= Tang. Refr. 72. I1, 0,629316T 


bienique ut J TT ＋ 4, ad / TT + 1: : ita, ads:: ita 1, ad 0,68026. 
Qa æ quidem ratio proxime accedit ad illam, quam in Vitro ac plurimis Solidis 
pellucidis experimento ineſſe conſtat. Adamas autem non tantum duritie ac 
pretio Diaphana omnia præcellit, ſed etiam hac Vi Refractiva, cum ſit ratio 
ejus ut 5, ad 2, proxime, vel rectius ut 100 ad 41. Sed de his fortaſſe ſuo 
5 o uberius. ; 
1 Dum in his ſcribendis occupatus tenerer, meo hortatu peritiſſimus Geometra,, 
Dominus de Moire ſimilem #quationem pro inveſtiganda ratione è data Jridis 
| ſecundariæ ſemidiametro inquiſivit: qua quidem paulo accuratius determinatur 
1 ratio, ſed cum biquadratica fit, pari facilitate calculus non abſolvitur: Hæc 
autem eſt T. L 42 Tt2 TTrr—+;r o. Ubi T, eſt Tangens Anguli re- 
Hadi; ., Tangens ſemiſſis diſtantiæ /ridis ab oppoſito Solis ad radium r=i. Hæc 
autem #9uatio ejus formæ eſt, ut ſemper affirmativa una ac una negativa radice 
explicari poſſit, quarum altera ac minor eſt Tangens Anguli refracti in regreſſu 


. ad Solem, viz. cum purpurei colores Soli propiores ſunt. Major autem radix- 
i 8 cft Tangens Anguli refracti, in Iride a Sole egrediente, ut ſupra obſervavi- 
„mus; nempe in fluido minoris rationis, In Oleo Terebinthine obſervatur 
- FX <iſtantia hujus /rid!s ab oppoſito Solis 819. 30'; unde eruere poteſt lector 
curioſus radices o, 80822 ... ac 2, 98, 31. .. Tangentes Angulorum re- 


fractorum; hinc ſupputatur ratio majoris inæqualitatis ut 1, ad o, 6 .. 
qualis eſt in O/eo Terebinthine: A majori autem radice provenit ratio minor, 
ut i, ad o, 9540 .. proxime, quanta daretur in fluido Iridem ſecundariam ejuſ- 
dem Diametri exhibente, ſed quæ rubentibus coloribus more primarie Solem. 
reſpiceret. | 77 ˙-A EE n 

XX. A. 1079. in Maio, juxta civitatem Jounkoping in colle quodam 
Jtiori, cui ad ſpatium quadrantis Milliaris. ſubjacet lacus aqua dulci Mei- ——— 
ter dictus, in cujus 1 tum placidiſſima nulla ventorum vi agitata, 2 vpi ; 
repræſentabatur mihi Inſula Miſingsburg, in co lacu ſita, tam vivide, ut a2 . 
peritiſimo pictore melius vix depingi poſſet; feneſtras enim, &. homines, Cl a. 5. v. 
cujus eſſent ſexus, diſcernere potuiz cum tamen ipſa Inſula in aſpectum 
meum nondum pervenerat, propter interjacentes Colles, & diſtabat a me per 
tria Milliaria cum quadrante ad minimum, ubi decem Milliaria Suecica con- 
ficiunt fere unum Gradum. Erat tum temporis Sol primum ortus, & 
Oculus meus inter locum iſtum in Lacu, ubi hæc repræſentabantur, & ſo- 


772) vals. 
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lem; ab hoc loco dum digreditur, nihil tale in Lacu viſum eſt; ſicut & alter 
Die cum ad eundem Locum me contuli eodem tempore, tale quid non eompa- 
ruit, neque Lacus tanta Halcyonia erat. ; 
8 LXVI. Sept 20. 1676. about 7 of the Clock at Night, or ſoon aſter, there 
Meteor; by appeared a ſudden Light, equal to that of Noon-day; fo that the ſmalleſt 
4g CY in or Straw 1 be ſeen lying on the Ground. And above in the Air, 
* was ſeen (at no great Diſtance as was ſuppoſed) à long Appearance as of Fire; 
like a long Arm (for ſo it was deſcribed to me) with a great Knob at the 
End of it, ſhooting along very ſwiftly : And at its diſappearing, ſeem'd to 
break into ſmall Sparks or Parcels of Fire, like as Rockers and ſuch Artificial 
Fire-works in the Air are wont to do, "T'was. ſo ſurpriſing, and of ſo ſhort 
Continuance, that it was ſcarce ſeen by any who did not then happen to 
be abroad. I am told by ſome, that it ſcarce continued longer than while 
one might tell tf or 20 at the moſt; which will be leſs than half a Minute. 
All this might happen well enough from ſome Meteor in our Air; as a 
Draco Yolans (as ſome have been pleaſed to call this) or the like. But that 
which makes it the more ſurpriſing to me is this, that I find the fame to 
Have been ſeen in moſt Parts of England, and at or near the ſame time: 
As, not only at Oxford and in Oxfordſbire bur alſo in Northamptonſbire, Glou- 
cefterſhire, Worceſterſhire, Somerſetſhire, Devonſhire, Hampſhire, Suſſex, Surrey, 
Kent, Eſſex, and particularly oy Watermen on the Thames, in their 
Paſſage between Graves-end and London. I 
This is a great Breadth of Ground, and too much for any ordinary Me- 
teor, in our lower Region of the Air, to be ſeen in at once; which ar- 
es, that either it was higher than it was imagined to be (though the 
ight of it reached the Earth,) or elſe, that it had a very ſwift Motion. 
This made me then conjecture, that it might be ſome ſmall Comet, whoſe 
' Linea Trajeforia paſſed very near our Earth, or upon it: And might, when 
farther diſtant from us, appear as a Comet. And that Comet which hath 
ſince appeared in April and May confirms me in the fame Opinion; which 
I conjefture may be the very ſame which paſſed: by us in September laſt. 
Why it was not ſooner ſeen, I cannot tell; ſave what is the common Fate 
of moſt Comets, that they are ſeldom obſerved till after their neareſt Di- 
{tance from us: And, perhaps, it may have been fo near the Sun (as to its 
viſible Place) as not to be much above our Horizon, fave in the day time: 
And for the like reaſon it may be, that in September laſt, when it paſſed 
by us, it was not more ſeen abroad in other Parts: it might paſs them 
in the day time, being but in the T'wy-light with us, and, had it been one 
Hour ſooner, the Day-light would have hindered us from ſceing it. Which 
way its Motion was when near us, I cannot conclude, fo as to ſatisfy my 
ſelf. For moſt that ſaw it being ſuddenly ſurprized, took little more no- 
tice of it, than that it ſuddenly appeared, and was ſuddenly gone, but ſaw 
it ſo little time as ſcarce to mark which way. By the Account I had from one 
in Northamptonſhire (between Brackly and Banbury) it ſhould ſeem to have 
moved there towards the South-weſt. By the Account I had from one who 
ſaw it in Hampſhire (between Wincheſter and Southampton) it ſhould ſeem to 
be 
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be towards the Sonth · eaſt; from others I have nothing of Certainty, and 
therefore can conclude nothing, Its Motion might. chen ſeem to us the 
ſwifter, if its proper Motion were then one Way, and the Earth's Motion 
here, at the ſame time, contrary to it. And it is not impoſſible that its 
daſhing againſt the Earth might diſturb its Motion; as when Clouds in their 
Paſſage meet with Mountains, 8 | 


LXXH. 1. Seme Members of the R. Society did, wich two. different ſorts n, compreſ- 
of Inſtruments, make divers Experiments for — the ions of the fon of Air 
Compreſſion of Air under Water, in the Month of July at Sheerneſ$, in the h a. — 
Mouth of the River Medway, at the time of high Water, where the Depth 2% 
was then about 19 Fathom, and the Proportion of the "Weight of the Sal- 
water to that of the fame Quantity of freſh Water taken out of the River 
Thames, was as 41 to 42. | , 

One of the Inſtruments was a Glaſs-Bottle that held a Quart of Water, 
having a braſs Ring faſtened to the Mouth of it, with a Valve or Flap that 
om inward, ſo well fitted, that the Bottle pen fil'd more or leſs with 

ater, none dropp'd' out tho* forcibly fhaken.' This let down 33 Foot 
into the Water, the Mouth downwards, and after a little Stay drawn up, was 
found to be ſo very near half full of Water, at ſeveral Tryals, that it was 
thought fit to ſtare the Compreſſion of Air at that Depth to that Meaſure. 

The Quantity of Compreſſion was known by weighing the Bottle with the 
Water in it, after that a forcible Depreſſion of the Flap had made way for 
the Eruption of the compreſt Air (which kept it up even when the- Bottle 
was placed with the Mouth upwards,) and then filling the Bottle full of the 
ſame Water, and weighing it again; and laſtly, by weighing the Bottle after 
the Water was all let forth; the Weight whereof being deducted, the firſt 
Quantity of Water weigh'd juſt half as much as the ſecond, or ſo near it that 
the Fraction was not conſiderable. Whence it was concluded, that the 
Quantity of the Air that fil'd the Bottle before it was immerſed in the 
Water, was at the Depth of 33 Feet compreſſed into half the Space it took 
up beforc, and ſo proportionable at other ths. „ 

The other Inſtrument was a Cylinder of Glaſs, ſome 2 Foot long, cloſe 
at one End, and having the other End drawn ſmall with a Lam turn'd 
down a little way, after the Manger expreſſed in the Figure. This Cylinder Fig. 43. 
was immerſed dicularly with the crooked End uppermoſt, by which, 
as it ſunk in the Water, the Preſſure thereof did gradually force in ſo much 
Water as compreſt! the Air proportionably ro he till the Cylinder 
was ſo far immerſed, that the Hole in the crooked of it was juſt 33 Feet 
under Water; and then it being drawn up by meafuring from the Bottom 
of the Cylinder to the Heighth of the Hole in the crooked part, by a Pair of 
Compaſſes, the Water was found to fill the Cylinder ſo near the half, that 
the Motion of the Superfice of the Water, and the Minuteneſs of the Diffe- 
rence being conſider'd, it was thought fit to ſtate it to juſt half. 

According to theſe Experiments, confirmed by Tryals at other Depths, the 
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The Proportion of the Weight of Salt Water to that of Freſh was found 
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2. Let ED, repreſent the Tube=x. The cl 


Water, above or under it. 

FC, the Depth of the Water from its Surface to the Bottom of the Air 

within the Tube d. 

CB, that Part of it which remains fill'd with A within the Waiter. 

CD, the reſt thereof which is full of Water. 

And in eh fie on? Xg 25 and e being given the other is 

known; the reſt allo. _ 

For, if by the — Ma Wei of 3 pth in Water, the Air i in 

1 4 Tube is fo reſt into Half t Sas i "Eilled ore, then the ſaid 33 
Depth of Water ST, the Weds or ly. ng of the incumbent Air 

* © Spruce of the Water. Now, as the Weight, or Preſſure, of the Air 

on the Surface of the Water is to the Depth of the Water, from the Sur- 

face thereof to the Bottom of the Air vin the Tube: So is the Len h of 

the Tube fill'd with Air, to the Length thereof filled with Water. That is 

according to the ſaid Experiments, putting 2 for 33, or whatever, 2 other 

times or places, ſhall be found to be the Weight, or Preſſure of the Incum- 


bent Air on the Surface of the Water, (or it is not always the ſame cx- 
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Therefore 4 and þ being given, .x is known by the fir Equation; and 4 
and being given, -4 is known by the ſecond; and h and x being given à is 
known by the third. 

The ran Line BFB AF, is ſubſtituted for G AB EFI, when the 
Cloſe End of the Tube is not even with the Surface of the Water, to void the 
Breach C B, in the Length of the Tube. | 

Eft of the LXXIII. I cauſed to be blown at the Flame of a Lamp three ſmall round 
varying Glaſs-Bubbles about the Bigneſs of Hazel-nuts, and furmiſhed each of them 
. A. with a ſhort and ſlender S/em, by whoſe means they were ſo nicely poiſed 
ſphere pe in Water, that a very {mall Change of Weight would make them either 
3k Ach. emerge if they but lightly leaned on the Bottom of the Veſſel, or ſink, 
Boyle, n.91.jf they floated on the Top of the Water. This _ done at a time when 
Ay the Atmoſphere was of a convenient Weight, I put them in a -wifle-mouth'd 
Glaſs furniſh'd with common Water, and leaving them in a quiet Place, 

where _ they were frequently in my Eye, and were ſuffered to -continue 

many Weeks (or ſome Months) I obſerved, as I expected; that ſometimes 

they would be at the Top of the Water, and remain there for divers Days, 

or perhaps Weeks; and ſometimes would fall to the Bottom, and after 
having continued there for ſome time (longer or ſhorter) they would again 
emerge. And though ſametimes (eſpecially if I removed the Veſſel that 
.contain'd them to a Southern Window) they would riſe to the Top or fall 

to the Bottom of the Water, according as the Air was hot or cold; yet 

*twas not difficult to diſtinguiſh theſe Motions from thoſe produced by the 

varying Gravity of the Atmaſphere. For when the Beams of the Sun, or Heat 

of the ambient Air, by rarchying the Air included in the Bubbles, made 

that Air drive aut ſame of the Vater, and canſequently made the whole 
Bubble (conſiſting of Gla/s, Air and Water) ſomewhat lighter than a Bulk 
of Water equal to it, though the Bubble did neceſſarily ſwim as long as 
the included Air was thus rarefied, yet when the Abſence of the Sun, or 
— other Cauſe made the Air loſe its adventitious Warmth, there would 
enlue a Condenſation of the Air again; and thereupon an Intruſion of more 
Water (to ſucceed. the Air) into the Glaſs, and conſequently a faking of 
the Bubble, and this would commonly happen at Night, if it did not hap- 
pen ſooner. But when it was upon the Account of the varying Weight of 
the 4tmoſphere that the Bubbles either raſe ar fell, it appeared by the Baro- 
ſcope, that the Atmoſabere was fo heavy or ſo light, that 1 85 oug t to do ſo. 
Inſomuch that I divers times predicted, whether I ſhould fand:the Mercury in 
the Baroſcope high or low, by obſerving the Situation and Poſture of the 

| Bubbles; and conſulting that Inſtrument, it verified. my. Canjectures. And 
1 though whilſt the Atmoſphere was not too conſiderably either light or hea- 
3 vy, the Changes of the Air as to Heat or Cold, would (as 1 was ſaying) 
[| place the Bubbles ſometimes at che Top, and ſometimes at the Bottom ot 
| the Water, within the Compaſs of a Day; yet if the Atmoſphere were either 
: | very heavy or very light, the Bubbles wauld continue at the Bottom or 
| at the Top of the Water for many Days together, in Caſe the Aimoſpbere 
it did not in all that time. qhange its (Gravity. And I remember, that I _ 
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for Curioſity's fake, when the Quick. ſilver was high in the Baroſcope, put the 
Glaſs * three Days in a South-Window about Noon (and for a good 
while after) and that in ſun-ſhining Weather, and yet even then the Bub- 
bles did not emerge, though it appeared by a good ſeal'd Weather - Glaſs, 
which I kept in the ſame Window, that the ambient Air was much warmer 
than at other times, when I had obſerved the Bubbles to keep at the Top of 
the Water. | | | 

N. B. 1. It being very difficult to poiſe ſeveral Bubbles preciſely, as well | 
one as another, I thought it not ſtrange that all the three Bubbles did not | 
conſtantly. (though for the moſt. part they did) riſe and fall together, but | 
ſometimes, two of them, and now and then (though ſeldom) one alone, | 
would ſink or emerge, when the Change of the Weight of Atmoſphere was 
not conſiderably enough to operate ſenſibly upon the reſt. And therefore 
tis not amiſs to poiſe a great Number of Bubbles together, that after Tryal 
made of all, the fitteſt may be choſen. For I have obſerved it ſometimes 
to happen that a Bubble that floated when twas firſt poiſed, would after 
a while ſubſide without any manifeſt Cauſe, or if it were made to fink by 
ſuch a Cauſe, it would continue at the Bottom of the Water, though that 
Cauſe were removed; which difficult Phenomenon ſeeming to depend — a 
kind of Imbibition made of certain Particles of an aerial Nature by the Water, 
the Conſideration of it belongs to another Place, not to this, where it may 
ſuffice, that the Experiment did ſometimes actually anſwer Expe ctation, as 
that above related did, wherein my main Drift was to ſhew, that ſince, as 
the ons is heavier or lighter, 'tis capable to work upon Bodies under 
Water, ſo as to procure their Sinking, or their Emerſion; the Air (though 
a Fluid a thouſand times lighter) mult lean or preſs upon the Water it elf, 
by whoſe Intervention it produces theſe Effects, which confirms what I elſe- 
where teach, that the Atmoſphere is incumbent, as a heavy Body, upon the 
terraqueous Globe. | 


LXXIV. I cauſed the Edges of my Recipient to be well ground, fo as that 7 fate Ex- 
being apply'd, it every where touched a Glaſs Plate, which had alſo been ceivers ; 
very ſmoothly ground to ſerve for a Cover to the ſame; and I ſpread a Piece Ru 
of Lamb-ſkin wetted, over the ſaid Plate, and having thus applied it to N. Papin, v. 
the Engine, I put my Recipient over it: But in one Place there was a Hail- © 97 
ſhot of Lead, which kept the Reciever from being exactly applyed to its Co- 
ver, that ſo the Air might more freely get out. — having afterwards 
whelmed another great Receiver over all, I cauſed the Pump to be plyed. All 
being well evacuated, I ſhook the Exgine ſo as that the little Receiver fell off 
from the Hail-ſhot, and ſtood every where cloſe to the Skin, expanded over 
the Cover of the Glaſs Plate. Then I had mo more to do but to ſuffer the 
Air to re- enter into the great Receiver, and this Air preſſing upon the little 
ane kept ĩt ſo cloſely faſtened to its Cover, that it was impoſſible for me to 
ſever them. And I am aſſured, that che Air enters not into the ſmall Re- 
ceiver, when ' tis thus applied upon the Skin; for J haus aſten put Gages in them, «. 121. 5. 
which always kept at the ſame Height, altho' the Air Was permitted to — 


(6206) 
paſs into the great Receiver. You might alſo let alone the putting under of 
the Hail-ſhot to keep up the little Recipient, becauſe the Air by its Spring would 
lift it up ſufficiently but then the Vacuum would not be fo perfectly made. 

When 1 firſt began to keep Receivers thus void of Air, I apply'd Eeſs- 
Skins to the Cover. But I found them not proper for Things that are inten- 
ded to be conſerved a long Time, becauſe by drying they grow /pringy, and 
this Spring is capable to raiſe the whole Pillar of Air that preſſes the Rerej- 
— agate its Cover; and fo the Air gets in between, and fills the place ex- 
After wards! employed Mutton- Skins; but that ſticks yet leſs cloſe than an 
Zel- tin: For, as ſoon as the external Air comes to preſs upon it, it makes 
all the Mater, which werteth*the Skin, that ſtands over without, enter into 
the emptied Receiver; and you may ſee little Drops of Water coming out of 
the Pores of the Skin that is under the Receiver; and after the Water is all 
entred, the Air quickly gets in the ſame Way. | 
At length I took 41. 


1 


mb-Skin, and by means thereof I have kept Receiver. 
empty 8 Days together, and never perceived it fail. Yer, for greater ſecurity, 
1 do put Turpentine round about fuch Reteivers as I mean to keep ſtaunch a 
long Time. Mean while, this Difference betwixt the Skins of Mutton and 
Lambs is. ſomewhat remarkable, and confirms what P . ſay of the diffe- 
rent Conſtitution of Bodies in Youth and Old- Age. I afterwards found that 


Paper wetted ſerves as well as a Lamb - Skin but you muſt put Turpentine 


about it before it be dry. 4% er dies 
8 LXXV. Some Lettice-Seed being ſown upon ſome Earth in pen Air, 
hauſted Re. and ſome of the ſame Seed at the ſame time upon other Earth in a Glaſs Re- 


dener i ceiver of the Pneumatick Engine, Afterwatds/ exhauſted of Air, the Seed ex- 
ba, poſed to the Air was grown up an Inch and a half high, within 8 Days: But 
that in the exhauſted Receiver, not at all. And, Air being again admitted in- 

to the ſaid emptied Receiver, to ſee whether any of the Seed would then come 


up, it was found, that in the Space of one Week it was grown up to the 


height of two or thtee Inches. 


Experimens LXXVI. Exp. I. Od. z th, 1687. Having procured a Piece of ſhining I ood, 
4. K., about the bigneſs of a Groat or leß⸗ that — a vivid Light, (for — Wood) 
lernen We put it into a middle-ſized Receiver, ſo as it was kept from touching the 
A. Cement; and the Pump being ſet a-work, we obſerved not, during the 5 or 
ning Wood 6 firſt Exſuctions of the Air, that the Splendor of the included Wood was 
2 34 x) manifeſtly leſſened (though it wagnever at all increaſed; ) but about the 7 
'Boyl, n. 31. Suck, it ſeem d to grow a little more dim, and afterwards anſwered our Ex- 
WER pectation, by loſing of its Light more and more, as the Air was ſtill farther 
- pumped out; till at length about the 10¹h Exſuftion, (though by the removal 
of the Candles out of the Room, and by black Cloaths and Hats we made 
the place as dark as we could, yet) we could not perceive any Light at all 

to proceed from the Food. © © oo | 
Exp. II. Wherefore we let in the outward Air by Degrees, g 
7 | plealure 
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eaſure to ſee the ſeemingly extinguiſh'd Light. revive, ſo faſt and, perſecth , 
- 6 it looked to us all — like a little Flaſh of Lightn and the Splen- 
dor of the Wood. ſeemed rather greater than at all leſs, than before it was put 
into the Receiver. : T” YE. Yeu 4 1 1 

But partly for greater certainty, and E to enjoy ſo 1 a Spccta- 
cle, we repeated the Experiment with the like Succels as at firſt. W heretore, 
being deſirous. to ſee how ſoon theſe {hanges. op ht be produced, we included, 
the Wood into a very ſmall Receiver of c laſs, and found, that in this 
the Light would begin to grow faint at the ſecond, or at lealt at. the third Ex- 
ſuction of che Air, and at the 6 or 7th would quite diſappear. And we 
found by a Minute-Watch, that the ſending the Candles out of the Room, 
the pumping out the Air till the W ood would ſhine no more, the e of 
the Air (upon which it would in a trice recover its Light) and the ſending. 
in for the Candles to conſult the Watch, did in all take up but. 6 Mi- 
nutes. 

Exp. III. Having exhauſted this new Receiver till the Wood quite diſap- 
pear'd, we ſtayed ſomewhat above a quarter of an Hour in the Dark, without 
erceiving that the Wood had regained any thing of Light, tho' about the 

nd of this Time, we made the place about it as dark as we could; and then 
it being too late at Night to 8 the Experiment, we let in the Air; 
upon whoſe Admiſſion the Wood preſently recovered Light enough to- 
be conſpicuous. at a Diſtance,, though. it ſeemed. to be ſomewhat. leſs vivid. 
than before; which yet may be either a Weakneſs in my Sight, or an ef- 
On * 8 of the Cements, unfriendly perhaps to the luminouſneſs of. 
the Wood. ae 
The Night iollowing we put in a piece of Wood bigger than the former, 
this being above an Inch long, and that ſhone very vigorouſly; and having by. 
a few Sucks quite deprived it of Light, we left it in the exhauſted Receiver 
for full half an Hour, and then coming into the dark Room again, we found- 
all had not continued ſo ſtanch, but that ſome ſmall Portion of Air had inſi- 
nuated it ſelf into the Receiver. This we concluded to be but a ſmall Por- 
tion of Air, becauſe the Wood was but viſible to an attentive Eye. And. 
yet that it was really ſome Air which was got in, that cauſed the little glim-- 
mering Light which we perceived may appear by this, that it did preſently. 
— we expected) vaniſh at the firſt or ſecond Suck; and then the 72 being 

into the dark Receiver, the included Wood ꝓreſently ſhone again as before; 

thoꝰ I ſuſpected that I diſcerned ſome little Diminution of its Brightneſs; 
which yet till farther. Trials of the like Kind, and for a longer Time have 
been made, I dare not affirm. g 

Exp. IV. Having obſerved on another occaſion, That ſometimes the Ope- 
ration, which the withdrawing the Air hath upon a Body included in the 
Receiver, proves more conſiderable ſome Minutes after we have ceaſed Pump-- 
ing, than immediately after the Exerciſe is left off, I imagined, , that even in 
fuch Caſes, where the Light ſs not made wholly to diſappear. (tho'it be made 
almoſt quite to do ſo) by the emptying of the Pneumatical-Glaſs, the ſuffering- 
the Body to remain a While there, though without any Pumping (e 
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and then a very little to remove the Air, that might have ſtolen in in the mean 
time) the remaining Light of the Body might probably be farther impaired, 
if not reduced quite to vaniſh. To examine this Conjecture, we put in a 
Body that was not Hood, which had ſome Parts much more luminous than 
the reſt; and having drawn out the Air, all the others diſappeared, and 
even the formerly brighter ones ſhone but faintly, when the Prneumatical. 
Glaſi ſcem'd to be exhauſted. But keeping the included Body a while in that 
unfriendly Place, we perceived the Parts that had retained Light, to grow 
more and more dim, ſome of them diſappearing ; and that which was former- 
ly the moſt conſpicuous, being now but juſt viſible to an atrentive Eye, and 
x th ſcarce without Diſpute; tor if we had not known beforehand, that a ſhin. 
ing Matter had been included in the Receiver, perhaps we ſhould not have 
found it out. (And he that had the youngeſt Eyes in the Company could not 
at all diſcern it;) but the Air being let in, the Body began to ſhine again 


Exp. V. The Rarefaction or Expanſion of the Air, . notable an Ope- 


ration upon our ſhining Wood, I thought ir would not be amiſs to m7 what 
the Compreſſion of the Air would do to it: For which Purpoſe we included a 
Piece of it in ſuch a little Inſtrument to compre/5 as hath been deviſed and 
propoſed by Mr, FHbot. But tho“ we impell'd the Air forcibly enough into 
the Glaſs, yet by reaſon” of the Thicknefs requiſite in ſuch Glaſſes, and the 
Opacity thence ariſing, we were not able then to determine, whether or 
no any Change was made in the Luminouſne/5 of the Mood. Which I thought 
the leſs ſtrange, becauſe by ſome Experiments purpoſely deviſed T had lon 

ſince obſerved, That even a great Preſſure from a fluid Body, which ref 
eth more uniformly againſt all the Parts it toucheth of the conſiſtent Body, 
does work a far leſs manifeſt Change even on foft or tender Subſtances, than 


one would expect from the Force wherewith it compreffeth. 


Exp. VI. Thinking fit to try whether a ſmall Quantity of Air, without 
being ventilated or renewed, might not ſuffice to maintain this cold Fire, 
tho! it will not that of a live Coal, or a Piece of Match, we cauſed a Piece of 
ſhining Wood to be hermetically ſcaled up in a Pipe of clear and thin Glaſs; 
but tho” carrying it into the Dark, we found it had quite loſt its Light, yet 
imagining that that might 'proceed from its having been over-heated (be- 
ing ſealed up in a Pipe not long enough to afford it a due Diſtance from the 
Flame of the Lamp we employ'd to ſeal it) we cauſed 2 or 3 Pieces of freſh 
Food, amounting all of them to the Length of about 2 Inches, to be ſeal'd 
up in a flender Pipe between 4 or 5 Inches in Length; which being warily 
done, the Wood retained its Light very well, when the Operation was over; 
and afterwards laying it by my Bed-ſide, when the Candles were carry'd away 


_ out of the Room, I conſidered it a while before I went to ſleep, and found 


it to ſhine vividly. 

The next Morning when I awaked, tho' the Sun was riſen, yer forbearin 
to draw open the Curtains'of my Bed till 1 had look'd upon the feal'd Oh 
Which I had fenced with a Piece of Cloth held between it and the Win- 
dow, my Eyes having not yet been expoſed to the Day- light, ſince the 
Darkneſs they had been accuſfored to during the Night, me think 8 
9 + Woo 
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Wood ſhined brighter than ever. And at Night, after 10 of the Clock, look- 
ing on it in a dark Place, it appeared luminous all its length, though not ſo 
much as in the Morning. | | 
The Morning after, and the Night after that, the ſame Wood did likewiſe 
manifeſtly, though not vigorouſly ſhine, 2 one Piece, whoſe Light 
was much more vivid than the Reſt: And for ought I know, I might have 
obſerved them to ſhine longer, if one of the Ends of the Glaſs had not 
been accidentally broken. | | 5 r 
Exp. VII. I cauſed a piece of Iron to be forged, whole top was of the Big- 
neſs of a Nutmeg ; the reſt being a Stemof an Inch, or an Inch anda half long, 
for which we provided alittle leſtick of Tobacco-Pipe Clay, which would 
not yield any ſmoak to fill and darken the Receiver. Then having heated the 
Iron red-hot, and placed it in this Clay, fo that the round Part was clear 
protuberant, we conveyed it into a Receiver of white Glaſs, which was ſo 
laced, as to keep the ſides at as great a diſtance as we could from the Iron, 
eſt the exceſſive Heat ſhould (as we much feared it would) break the Glaſs. 
Then ſending away the Candles, and making the Room dark, we haſtily 
umped out the Air, but could not perceive the withdrawing of it had any 
T on the glowing Iron. And though it continued ſhining long 
enough to give us an Opportunity to pump out and let in the Air three ſeve- 
ral Times, yet we could not obſerve, that the Air had any manifeſt Opera- 
tion one Way or other. For — upon the withdrawing of the Air the 
Iron grew dimmer and dimmer, yet that J attributed to the cooling of it; and 
the rather becauſe having (to examine the Conjecture) let in two or three 
Times the Air, when the Receiver had been exhauſted, there appeared no ma- 
nifeſt Increaſe of Light upon the ſudden Admiſſion of it. | 
Exp. VIII. Some curious Perſons would perhaps, if they had been preſent, 
have deſired to fee a Trial made, whether or no a ſmall Piece of ſbining Hood, 
being ſo included in the Receiver as that the pumping out of the Air ſhould 
have no injurious Operation upon the Body of it, its Light would, upon the 
withdrawing of the Air, be manifeſtly diminiſhed : This Way I was the leſs 
backward to try, becauſe it did not readily occur to my Memory, that by any 
manifeſt Ex ent it appeared, that a Body more thin than Air will or can 
tranſmit Light, as well as other Diaphanous Mediums. Wherefore havi 
bermetically ſealed up a Piece of ſhining Wood in a ſlender Pipe, and plac 
it in a ſmall Receiver that was likewiſe made of clear Glaſs, we exhauſted it 
of Air, and afterwards let in again that which we had excluded. But by 


neither of the Operations could we perceive any ſenſible Decrement or In- 


creaſe of the Light of the Wood, though by that very Obſervation it ap» - 
peared, that the Glaſs had been well ſealed, ſince . the included 
Air would have got out of the Pipe into the Receiver, and have left the 
Wood without Light. | | 
Exp. IX. I took an old, but thin Glaſs, ſealed at one End, whoſe Shape 
was pretty cylindrical, and whoſe Bore was about the Bigneſs of a Man's little 
Finger, and whoſe Length was about a Foot or more. Into this Pipe, near 
the ſealed End, we put a piece of ſhining Hood, wedged in with a piece of Cork 
to _ 5 from falling; and having 8 the Noſe of it into another wy 
ol. II. e er 
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der Glaſs, but not cylindrical, wherein was pretty ſtore of Quick- ſilver, we 

t them both into a long Receiver, ſhaped almoſt like a Glaſs Churn, and 
Laving umped a while, that the Air included in the Pipe expanding it (elf, 
might depreſs the Quick- ſilver, and ſo make x 19 into the Receiver as long 
as we thought fit; we then let in the outward Air, that the 8 Quick- 
filver might be impelled into the Cavity of the Pipe now freed from much of 
the Air, to the height requiſite for our Purpoſe. 

This done, we plied the Pump again, and obſerved, that as the Air in the 
Pipe did by its own Spring expand it ſelf more and more, and grow thinner 
and thinner, the ſhining Hood grew dimmer and dimmer, till at length it 
ceaſed to ſhine, the internal Air being then got a good way lower than the 
Surface of the external 1 whereupon opening the Commerce be- 
tween the Cavity of the Receiver, and the Atmoſphere, the 1 was 

driven up again, and conſequently the Air above it was reſtored to its former 
Denſity; upon which the fotten Wood alſo recovered its Light. What the 
greateſt Expanſion of this Air was, we could not certainly determine, be- 
canſe the Expanſion raiſed the external Quick-filver ſo high, as to hinder us 
to ſee and meaſure it: But we e that the Air reached to about a Foot 
or more from the Top of the Pipe to the Surface of the Quick-filver near 
the bottom of it. But when that rarified Air was impell'd into its former 
Dimenſions, we meaſured it, and found, that the upper Part of the Tube, 
unpoſſeſt by the Quick-filver, was about 3 Inches; and the Wood being 
about an Inch long, there remained two Inches or ſomewhat better for the 
Air. But this Experiment ought to be repeated, when exacter Inſtruments 
can be procured. 

_ X. Thinking it fit to 17 as well, whether ſtinking Fiſh that ſhines 
be of the ſame Nature, as to Luminouſne/5, with rotten Wood that ſhines 
too z as, whether the withdrawing of the Air will extinguiſh or eclipſe the 
Light of a conſiderable Bulk of luminous Matter, as in the Experiments hi- 
therto made, we found it would do to a ſmall one: We took a Fith that 
we had kept, and cauſed to be watched till it was almoſt all over luminous 
though much more in the Belly, and ſome Parts of the Head than elſe where: 
And having ſuſpended him in a conveniently ___ Receiver, we found him 
to give ſo great a 2 that we ſuſpected beforehand that the withdraw- 
ing of the Air would hardly have its full Operation upon a Body, whoſe 
Bulk was conſiderable as well as its Light very vivid, and which had many 
luminous Parts retired to a pretty Diſtance from the Air. Accordingly ha- 
ving exhauſted the Receiver as much as we were wont, it appeared indeed, 
eſpecially towards the latter End of the Operation, that the Abſence of the 
Air did conſiderably leſſen, and in ſome Places eclipſe the Light of thoſe 
Parts that ſhone leſs ſtrongly : But the Belly appeared not much leſs Jumi- 
nous than before. Wherefore ſuppoſing, that upon the turning of the Sa- 
cock, the Air coming in much more haſtily than it could be drawn out, we 
thould have the beſt Advantage to diſcern, what Intereſt it had in the Lumi- 
nouſneſs of the Fiſh, we re- admitted it: And upon its ruſhing in, perceived 
the Light to be as it were revived pre ed; thoſe Parts of the Fiſh 
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that were ſcarce viſible before, or ſhone but dimly receiving preſently their 
former Splendor. | ; | 

And not to leave unproſecuted the remaining Part of the Experiment, 
which was to try, whether it was the Kind of the luminous Body or only the 
Greatneſs of the Bulk, and the Vividueſ of Light, and, if I may fo ſpeak, the 
Tenacity of the Subſtance it reſided in, that made the Difference between 
the Fiſb and Hood; we put Part of a Fiſh of another Kind, that ſhone much 
more faintly than that hitherto ſpoken of, and but in ſome Places; and by the 
withdrawing the Air, we made ſome of the luminous Parts diſappear, and the 
others ſo dim, as ſcarce to be diſcerned, and yet both the one and the other 
regained their former Light upon the return of the Air. 

And to purſue the Experiment a little farther, we — in ſuch a Piece of 
the firſt Fiſh, as though it were bright, was yet but thin, and not conſider- 
ably great, upon pumping out the Air, we found it, according to our 
Ex ion, quite eclipſed, though it recovered its Light upon the Air's Re- 


entry. | 

Ti probable that ſome will make uſe of this Diſcourſe to countenance 
their Opinion, That notwithſtanding the Coldneſs (at leaſt as to Senſe) of 
Fiſhes and other Animals, there ma in the Heart and Blood a vital Kind 
of Fire which needs Air, as well as thoſe Fires which are ſenſibly hot: Which 
7 leſſen the Wonder, that Animals ſhould not be able to live when robb'd 
of Air. | | 

Exp. XI. To examine the Conje&ure mentioned in the laſt Experiment, 
That the durableneſs of the Light in the ſhining Fiſh, in ſpight of the with- 
drawing the Air, might proceed in great Part from the Y7;vidne/s of it, and 
the Beauty of the Matter it reſided in, rather than from the Extent of the 
luminous Body, in Compariſon of the ſmall Pieces of ſhining Wood, I hither- 
to had made my Trials with; in Dec. 1667, I got a large Piece of Wood, 
whoſe luminous Superficies might be perhaps 10 or 12 Times as great as that 
which the Eye ſaw at once of the Surface of ſuch Fragments of ſhining 
Wood as I was wont to employ : And though ſome Parts of this large Su- 

rficies ſhined. vividly enough (for rotten Wood; for the Light was uſually 
inferior to that of our Fiſh) yet this great Piece being put into a convenient 
Receiver, was, upon the withdrawing of the Air, deprived of Light, as the 
ſmaller ones had been formerly ; the returning Air reſtoring its Light to the 
one, as it had done to the other. 

Exp. XII. I took ſome ſmall Pieces of rotten Fiſh, that ſhone ſome of them 
more faintly, and ſome of them more vividly, in Reference to one another, 
but none as ſtrongly as ſome that | could have employed; and having in a v 
{mall and clear Receiver ſo far drawn off the Air, as to make the included 
Body N nk we ſo ordered the Matter, that we kept out the Air for 
about 24 Hours; and then allowing the Air to re-enter in a dark Place, and 
late at Night, upon its firſt Admittance the Fiſh regained its Light. ; 


Exp. XIII. This compared with ſome of my former Obſervations about 
Putrefaction, puts me upon a 7 which, tho' it miſcarried, I ſhall - here 
3 2 2 make 


(2129 =. 
make tnetition of, that in caſe you, who are better furniſhed w ith Glaſſes, 
think it worth while, you may get reiterated by the Society's Operator; con- 
fidering how great an Int utrefaction hath in the ſhining of Fiſhes, and 
Air in the Phenomena of Putrefattion. I thought it might be ſomewhar to the 
Purpoſe, to take a Fiſe, that was, according to the common Courſe I had 
obſerved in Animals, not far from the State, at which it would begin to ſhine, 
and having cut out a piece of it, I cauſcd rhe reſt to be hung up a 
Cellar, and the exſected Piece to be put into a ſmall and tranſparent — 
that we might obſerve, if a Day or two, or more, after the 11h in the Cel. 
lar ſhould begin to ſhine, that in the exhauſted Receiver would either alſo ſhine, 
or, (becauſe that ſeem'd not likely) would, notwithſtanding the Check which the 
A of the Air might be preſumed to give the Putrefaction, be found to 
ſhine too, either — iately upon the Admiſſion of the Air, or not long 
aſter it. | | 
But this Experiment, was only defigned and attempted, not compleated ; 
the Receiver being ſo thin, that upon the Exhauſtion of the internal Air, the 
Weight of the external broke it, and we coul -_ another of that Kind 
from Trials, we were more — make: Notwithſtanding which we 
made one Trial 1 ſucceeded no better than the former, but miſcar- 
ried upon a quite di Account, viz. Becauſe neither the included Piece cf 
Fiſh, nor the remaining, tho' it were of the ſame Sort with the Fiſhes I uſu- 
ally employed, would ſhine at all, tho' kept a Pony while beyond the uſual 
Time, at which ſuch Fiſhes were wont to grow But that this 
P h may not be uſeleſs to you, I'll take this occaſion to give you a 
couple of Advertiſements, that may relate not only to this Experiment, but 
alſo more en to thoſe whether precedent or ſubſequent, where ſhining 
F. i Are . „ | f | 
4 — I. In the firſt place then, I will not undertake, that all the 
Experiments you ſhall make with rotten Fiſh, ſhall have juſt the fame Suc- 
ceſs with theſe I have related. For, as I elſewhere obſerved, that the Event 
of divers other Experiments is not always certain, fo I have had occaſion to 
obſerve the like about ſhining of Fiſhes. And I remember, that having once 
defigned to make Obſervations about the Light of rotten Fiſhes, hay- 
ing in order thereunto cauſed a com t Number of them to be bought, 
not one of them all would ſhine ; tho' they were bought by the fame Per: 
— 1 2 wont MN — 5 1 up = the ſame Place ky wes I uſe to 
em t not only till t gan to putref; t nd the 
Time that * uſed to 2 to mine : Altho' a — * Kind 
of Fiſhes bought the Week before, and another of the ſame Kind, bought 
not many Days after, ſbined according to Expectation. What the Reaſon of 
this Diſappointment was, I could not determine, only I remember, that at 
the Time it bappen'd, the Weather was variable, and not without ſome Days 
of Froſt and Snow. | | 1 ps. 
Adver. II. Notice muſt alſo be taken in making Experiments with ſhining 
Fiſb, that their ZLuminouſneſs is not wont to continue very many Days. Which 
Advertiſement may be therefore uſeful, becauſe without it we may be apt 
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ſometimes to make Trials, that cannot be ſoon enough brought to an Iſſue, 
and ſo — ma — ele: Lok of 5 in the Fiſh to be a Deprivation of 
ir, cauſed by the Experiment, which indeed is but a Ceſſation according to the 
uſual Courſe of Nature. | 5 | 
Ex. XIV. We put a piece of ſhining Fiſh into a wide-mouth'd Glaſs, about 
half filbd with fair Water, and having plac'd this Glaſs in a Receiver, we ex- 
hauſted the Airfor a good while, to e, whether when the Preſſure of the 


Air was removed, and yet (by Reaſon of the Water that did before keep the 


Air from immediately touching the Fiſh) the Exhauſtion of the Receiver did 
not deprive the Fiſh of that Contact of Air, which it had loſt before: Whe- 
ther, 1 ſay, in this Cafe the Abſence of the Air would have the ſame Influ- 
ence on the ſhining Body, as in the former Experiments. E- 
And here, as far as the numerous Bubbles excited in the Water would give 
us leave to diſcern it, we could not perceive, that either the Abſence or Ne- 
turn of the Air had any great Operation upon the Light of the immerſed Body. 
I ſhall here inform you, that tho* when I formerly put together ſome Notes 
about luminous Bodies, I confined not my Obſervations to one or two 
Sorts of Fiſhes, yet theſe Experiments were all of them (except a collateral 
one or two) made with M bitings, which, among the Fi I have had oc- 
caſion to take notice of, is (except one fort that I cannot procure) the fit- 
teſt for ſuch Trials. 4.5 | | 
Exp. XV. To proſecute the I. and IX. i in one Trial, we took 
ſome what late at Night a Piece of rotten Fiſh, which we judged to ſhine 
too ftrongly to be quickly deprived of all its Light, and having pur it into a 
nl a6 clone Receiver, we found, as we had that the Light was muck 
impaired, but nothing near ſuppreſſed by the withdrawing of the Air. Wherefore 
having removed the Receiver into a convenient Place, I caus'd it to be brought to 
me about Midnight, and having made the Place pretty dark, I perceived the 
included to continue to ſhine more PO one wouJd have expec- 
ted, (and if I miſtake not I ſaw it ſhining in the Morning whilſt it was dark ;) 
but the Night after, coming to look upon it again, its Light appeared no 
more: Notwithſtanding which, I made a ſhift to keep out the Air about 24 
—_ „ and ſo after 48 Hours in all, we the Neceiver in a dark 


the fam kept it about 
4 Hours longer, we look d upon it again in a dark Place, and finding no Ap- 


and that 2 9 enough. 

The 8 — 4 with which the included Body appear'd to be, as were, 
rekindled upon the firſt Contact of the Air, revived in me ſome Suſpicions, 1 
have had, about the poſſible Cauſes of theſe vd * of Ligbt, 
(for I ſpeak not now of real Lamps found in Tombs, for a to be told 
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you another Time) which diſcloſing themſelves upon Mens coming in, and 
conſequently letting in freſh Air into Vaults, that had been very — 
did ſoon after vaniſh. x: 0 

Theſe Thoughts, as I was ſaying, occurred to me upon what I had been 
relating, by Reaſon of the ſudden Operation of the freſh Air upon a Body, 
that but a Minute before diſcloſed no Light. For tho' the Lights reported to 
have been ſeen in Caves, quickly diſappeared, which that of our Fiſh did not; 

et that Difference might poſſibly proceed from the Tenacity, or ſome other 
Diſpoſition of the Matter, wherein the 22 of the Fiſh reſides: 
For I remembred that I had more than once obſerved a certain glimmering 
and ſmall Ligbt to be produced in a Sort of Bodies, upon putting them out of 
their former Reſt, and taking them into the Air; which ſparks would vaniſh 
themſelves, ſometimes within one Minute, ſometimes —— a few Minutes. 
But as theſe Thoughts were bur tranſient Conjectures; ſo I ſhall not enter- 
tain -you any Anger about them, but rather contenting my ſelf with the Hint 
already given, take notice of what may be more certainly deduced from our 
Experiment, which is, that the Air may have a much greater Intereſt in di- 
vers odd Phenomena of Nature, than we are hitherto aware of. 

And for Confirmation of our Apes, I ſhall add, that having in ano- 
ther Receiver eclipſed a Piece of Fiſh that ſhone when twas put in more lan- 
guidly than divers others we had tried, I kept it about 3 Days and 3 Nights in 
a Receiver; after. which I opened it in the Dark, and upon letting in the Air 
upon this Body, that ſhined but faintly at firſt, it immediately recovered its 
ſo long ſuppreſſed Light. And having included another Piece that was yet 
more faint than this, when it was put into the Receiver, and having kept this 
Piece alſo 3 Days and 3 Nights in the exhauſted Glaſs, I let in the Air upon 
it, and notwithſtanding the Darkneſs of the Place, nothing of Life was 
thereupon revived. But this being little other than I expected from a Body 
that ſhined fo faintly, when twas put into the Receiver, and had been kept 
there ſo long, I reſolved to try whether the Appulſe and Contract of the Air 
would have that Operation after ſome 'Time that it had not at firſt; and ac- 
cordingly, after having waited a while, Iobſerycd the Fiſh to diſcloſe a Light, 
which tho' but dim, was yet manifeſt enough. 8 | 

I ſhall only. add, That having included in ſmall Receivers 2 Pieces of rotten 
Fhitings, whereof the one, re it was put in, ſcarce ſhoneſo vividly as did 
the other after the Receiver was exhauſted; and having ordered the Matter 
ſo, that we were able to keep out the Air for ſome Days, at the End of about 
48 Hours, we found, that the more ſtrongly ſhining Body retained yet a deal 
of Light; butafterwards looking upon them both in a dark Place, we could 
not perceive in either any Shew of Light. Wherefore having let in the Air 
into that Receiver, whereinto the Body that at firſt ſhined the faintlier had 
been put, there did not enſue any glimmering of Light for a pretty while ; 
nay, upon the rolling in of the Air into the other Glaſs, the Body that at firſt 
ſhone ſo ſtrongly, that continued to ſhine ſo. long, ſhewed no glimmering 
of Light. But within leſs than a quarter of an Hour we ſaw a manifeſt Light 
in te Doty laſt named, and a while after the other alſo became viſible, N 
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a Light very dim. The more luminous of theſe Bodies I obſerved to retain 
ſome Light 24 Hours after; and the hitherto recited Experiment had this 155 
culiar Inftance in it, that the 2 Receivers were uninterruptedly kept exhau 
no leſs than 4 Days, and as _ Nights. 

LXXVII. I. 1. We put a full grown Duck into a Receiver, whereof ſhe prexmaica 
fill d, by our Gueſs, a third Part, or ſomewhat more, but was not able to — 
ſtand in any eaſie Poſture in it; then pumping out the Air, within the ſhort a. 8 
Space of one Minute, ſhe appeared much diſcompoſed, aud between that Bu, %m 
and the ſecond Minute, her ſtrugling and convulſive Motions increaſed fo 
much, that her Head alſo hanging careleſly down; ſhe ſeemed to be juſt at the 
Point of Death: So that it did not appear that, notwithſtanding the 
liar Structure of ſome Veſſels about the Heart, which enables theſe and other 
Water Birds to continue without Reſpiration for ſome Time under the Wa- 
ter, this Duck was able to hold out conſiderably longer than a Hen, or other 
Bird not aquatick might have done. | | 

This Duck, being revived upon the Admiſſion of freſtr Air, and again ſhur 
up in the ſame Receiver with the Air in it, continued five Times as long as be- 
fore, without 2 any ways diſcompoſed. Th 

2. We conveyed a ling, that was not yet callow, into the ſame Re- 
ceiver, and obſery'd, that before the firſt Minute was quite ended, the gave 
manifeſt Tokens of being much diſordered, | and before a ſecond Minute was 
expired, ſeveral convulſive Motions obliged us to let the Air in upon her, 
whereby ſhe quickly recover d. TR | | 
N. B. When the Receiver was pretty well exhauſted, ſhe appeared mani- 
feſtly bigger than before the Air was withdrawn, eſpecially about the Crop, 
though that was very turgid before. We kept the fame Duckling in the 
From, Jerut very cloſe, ro keep out all external Air, and to keep in the ex- 
crementitious Steams of her Body for above 6 Minutes without perceiving her 
to grow ſick upon her Impriſonment. Pq FY 4a 29 | 
II. 1. Jan. 1663. We included a Viper in a ſmall Receiver, and as we drew ye 
out the Air, ſhe began to ſwell, and afforded us theſe Phenomena. * 

1. It was a good while after we had left pumping, e'er the Viper began to 
{well ſo much as to be forced to gape, which afterwards ſhe did. 
2. That ſhe continued, by our Eſtimate, above 2+ Hours in the exhauſted 
Receiver, without giving clear Proof of her being kill'd. | vet 

3. That after ſhe was once ſo ſwelled, as to be compelled to open her Jaws, 
ſhe appeared ſlender and lank again, and yet very ſoon after appear*d ſwell'd 
again, and had her Jaws disjoincd as before. | i 

2. We took a Viper, and including her in the greateſt Sort of ſmall” Re- 
ceivers, we emptied the Glaſs very carefully, and the Viper mov'd up and 
down within, as it were to ſeek for Air, and after a while foamed: a little 
at the Mouth, and leit off that Foam ſticking to the inſide of the Glaſs. 
Her Body, ſwelled not conſiderably, and her Neck leſs, till a pretty while 
after we had left pumping; but afterwards'the Body and Neck grew pro- 
Ugiouſly tumid, and a Bliſter appeared upon the Back. An Hour and am 
half after the Exhauſtion of the Receiver (which we then by. Trial. found to 
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be pretty ſtaunch) the diſtended Viper did give by Motion manifeſt Signs of 
Lifez but we obſerved none afterwards. The Tumor reached to the Neck, 
but did not ſeem much to {well the under. Chap. Both the Neck and a 
great Part of the Throat being held berwixt the Eye and the Candle, were 
tranſparent enough, where the Scales did not darken them. The Jaws re- 
mained mightily opened, and ſomewhat diſtorted z the Epiglottis with the 
Rimula Laryngis (which remained gaping) was protruded almoſt to the far- 
ther End of the nether Chap. As it were from ath this — N came 
the black Tongue, and reached beyond it, but ſeemed by its poſture not to 
have any Life, and the Mouth alſo was grown blackiſh within: But the Air 
being re-admitted after 23 Hours in all, the Viper's Mouth was preſently 


clos'd, Xi Im after it was opened again, and continued long fo ; and 


ſcorching or pinching the Tail a Motion in the whole Body, that ar- 


gued ſome Lite. ; 
3. April zy. We included an ordinary harmleſs Snake, together with a 
Gage, in a pretty portable Receiver, which, being exhauſted and well ſecur'd 


againſt the /ngre/s of the Air, was laid aſide in a quiet place, where it conti- 
nued from 10 or 11 a Clock in the Forenoon, till about 9 the next Morning; 
and then, though he ſeem'd to be dead, and gave no Signs of Life upon the 
ſhaking of the Receiver, yet upon holding the Glals at a convenient Diſtance 
from a moderate Fire, he did in a ſhort Time manifeſt himſelf to be alive by 
ſeveral Tokens, and even by putting forth his forked Tongue. In that Con- 
dition I left him, till the next Day early in the Afternoon; at which Time 


he was grown paſt Recovery, and his Jaws, which were formerly ſhut, ga- 


pod exceeding wide, as if they had been ſtretched open by ſome external 
orce. ; | 

III. 1. Sept. gib, 1662. We took à large luſty Frog, and having included 
her in a ſmall Receiver, we drew out the Air, and left her not very much ſwell'd, 
and able to move her Throat from Time to Time, though not ſo faſt as when 
ſhe. freely breathed before the Exſuction of the Air. She continued alive 
about 2 Hours that we took notice of, ſometimes removing from the one 
ſide of the Receiver to the other; but ſhe ſwell'd more than before, and did 
not appear by any Motion of her Throat or Thorax to exerciſe Reſpiration, 
but her Head was not very much ſwell'd, nor her Mouth forced open. After 
ſhe had remained there ſomewhat above 3 Hours (for it was not 3+ Hour) 
perceiving no Sign of Life in her, we let in the Air upon her, with which 
the formerly tumid Body ſhrunk very much, but ſeem'd not to have any 
other Change wrought in it; and though we took her out of the Receiver, 
yet in the free Air it ſelf, ſhe continued to appear ſtark Dead. Nevertheleſs 
to ſee the utmoſt of the Experiment, having cauſed her to be laid upon the |? 
Graſs in a Garden all Night, the next Morning we found her perfectly alive 
again. | 4 
2. Jan. 29*, 1660. About 11 of the Clock in the Forenoon, we put a Fg 


into a ſmall Receiver, containing about 154 Ounces Troy Weight of Water, out 
of which we had tolerably well drawn the Air, (fo that when we turned the 


Cock under Water, it ſucked in about 134 Ounces of Water :) The Frog cor 1 
as I tin 1 
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as it were to get out of the uneaſie Priſo 
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tinued in it (the Receiver all the while under Mater) lively enough till about 
5 of the Clock in the Afternoon, when it expir'd. The Frog at the firſt 
ſeem'd not to be much altered by the Exſuction of the Air, but continued 
breathing both with her Throat and 3 l | 
3. Sept. th, 1662, We included into a large Receiver a couple of Frogs new- 
ly taken, the one not above an Inch long, and eee ſlender; the 
other very large and luſty. Whilſt the Air was drawing out, the leſſer Fr 
ſkipped up and down very lively, and ſomewhat to our Wonder, clamber 
up ſeveral Times to the ſides of the Receiver, infomuch that he ſometimes 
reſted himſelf againſt the ſides of the Glaſs, when his Body ſeem'd to be per- 
endicular to the Horizon, if not in a reclining Poſture. He continued to 
ſkip up and down a while after the Exſaction of the Air, but within a y 
ter of an Hour (meaſur'd by a Minute-Hatch) we perceived him to Do k 
dead, with his Belly upwards. The other Frog that was very large and ſtrong, 
tho! he began to ſwell much upon the withdrawing of the Air, and ſeem'd to 
be diſtreſſed, by his frequently leaping up, after the Air was drawn out, which 
he did not before, yet being as we ſaid very luſty, he held out half an Hour; 
at which Time the Weight of the outward Air broke the Receiver, and 
thereby brought him a Reprieve. | | | | | 
4. Sept. 11. We took a ſmall Frog, and having conveyed her into a very 
ſmall portable Receiver, we began to pump out the Air. At firſt ſhe was 
lively enough, but when the Air began to be conſiderably withdrawn, ſhe ap- 
peared to be very much diſquiered (leaping ſometimes after an od4 Manner, 
"5 but yet not ſo, but that after the 
Operation was ended, and the Receiver taken off, the Frog was perfectly 
alive, and continued to appear ſo (if I am not miſtaken) near an Hour, tho” 
the Abdomen was very much, and the Throat ſomewhat extended; this latter 
Part having alſo left that wonted panting Motion that is ſuppoſed to argue and 
accompany the Reſpiration of Frogs. At the end of about 34* Hours, after 
the Removal of the Receiver from the Pump, the Air was let in; whereupo! 
the Abdomen, which by that Time was ſtrangely ſwell'd, did not only Eb 
ſide, but ſeem'd to have a great Cavity in it, as the Throat alſo propor- 
tionally had; which Cavities continued, the Frog being gone paſt all Reco- 
V a : . , 
F. Apr. 14. A large Frog was conveyed into a plated Receiver, and the Air 
Le, withdrawn, her Body by Degrees was diſtended. The Receiver with 
the Gage were kept under Water near 7 Hours; at the End of which I found 
the Receiver ſtaunch, but the Frog dead, and exceedingly ſwelled ; upon the 
letting in of the Air, ſhe became more hollow and lank than ever. 


IV. Being deſirous to try, whether Animals that had lately been accuſtom- Kitdings, 


ed to live either without any, or without a. full Reſpiration, would not be 
more difficultly or ſlowly kill'd by the want of the Air, than others, which 
had been longer uſed to a free Reſpiration, we took a Kitling that had been 
kitten'd the before, and pur it into a very ſmall Receiver that we 
7 to hold about a Pint or lefs, that it might be the ſooner exhauſted. 

thin one Minute, or a little more, after the Air firſt began to be with» 

Vol. II. Ff drawn, 


(an) | 
drawn, thelittle Animal, who in the mean Time had gaſped for Life, and had 
ſome, violent Convulſions, lay as Dead, with its Head downwards, and its 
Tongue out; but upon letting in of the Air, it did in a Trice ſhew Signs 
of Life, and being taken out of the Receiver, quickly recovered. 

Another of the ſame Litter being put into the ſame Receiver, quickly be- 


gan, like the other, to have Convulſions, after which it lay as dead. But | 


tho we continued pumping, and could not perceive that the Engine leaked 
more than in the former Experiments; the Kitling began to ſtir again, and after 
a while had ſtronger and more general Convulſions than before, till at the End 
of full 6 Minutes after the Exſuction of the Air was begun, the Animal ſeem- 
ing quite Dead, was taken out of the Veſſel, and lay with its Mouth open, 
and its Tongue lolling out, without any ſenſible Breathing and Pulſation; till 
having ordered it to be pinched, the Pain, -or ſome internal Motion, 
produced by the external Violence done to it, made it immediately 

ive manifeſt Signs of Life, tho' there was yet no ſenſible Motion of the 
art or the Lungs; but afterwards gaping and fetching its Breath in an odd 


Manner, and with much ftraining, as I have ſeen ſome Fætus's do when cut 


out of 8 Womb, it by little and little, within about a quarter of an Hour, 
recovered. f 

Incloſing another Kitling kitten'd at the ſame Time, in the ſame Receiver, 
we. obſerv d, that diverſe violent ee geg as it were gaſping for Breath, 
into which it began to fall at the ſecond or third Suck, ended in a ſeeming 
Deatb, within t a Minute and a half. A while after, notwithſtanding 
our continuing to pump, the Kitling gave manifeſt Signs of Life, which was 
not till it had endured diverſe Convulſions, as great as thoſe of the. firſt Fit, 
if not greater. When 7 Minutes from the Beginning of the Exhauſtion were 
completed we let in the Air, upon which, the little Creature that ſeem'd 
ſtark, dead before, made us expect that it might recover; but tho' we took 
it out of the Receiver and put Aqua-vite into its Mouth, yet it irreco- 
verably died in our Hands. ie | £ 
By what has been related, it appears, that thoſe Animals continued 3 Times 
longer in the exhauſted Receiver, than other Animals of that Bigneſ! woulg 
1 have done. | 


The Air con- V. 1. We put ſome Water in an open Tube, and ſuffer'd the Air latitant 
ce 1 t 


quors. 


Fores of 14-19 it to eſcape in an exhauſted Receiver, without any Artifice to catch it; by 


which Trial, the Water did not part with any thing of its Bulk, that made a 
Diminution ſenſible to the Eye. 

2. A chymical Pipe, ſeal'd at one End, and 36 Inches (or ſomewhat lels ) 
in Length, was fill'd with Water, and inverted into a Glaſs Veſſel, not two 


ncbes in Diameter, and but ch of an Inch or little more in Depth. Theſe 


Glaſſes being conveyed into a fit Receiver, and the Air being leiſurely pump'd 
out, and ſomewhat ſlowly re-admitted, the numerous Bubbles thar Wd aſcen- 
ded during the Operation, conſtituted at the Top an Aerial Aggregate, amount- 
ing to r wanting about an 100 Part of an Inch. 

3. Preſently after another Tube was fill'd again with the fame Water, and 
inyerted, and the Water being drawn down to the Surface. of the 2 * 
5 
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Jed Water, and the Air let in again, the Water was- impell'd up tc the very 
Top, within a loch and half a Tenth of an Inch. 

4. The Tube for meaſuring the Air latitant in the Water, was 434 Inches 
above the Surface of the ſtagnant Water: The Air collected out of the Bub- 
bles at the Top of the Water, was the firſt Time 4 of an Inch, and 
ſomewhat better; the ſecond Time we eſtimated it but 4 and +. The firſt 
Time the Water in the Pipe was made to ſubſide full as low as the Surface of 
the reſtagnant Water: The ſecond Time, the loweſt we made it ſubſide ſcem'd 
to be 4 or Inches above the Surface of the Water in the open Veſſel. 

I muſt here advertiſe, that the Air at the Top of the Tube did poſſeſs more 
Room than its Bulk did abſolutely require, becauſe it was ſomewhat defen- 
ded from the Preſſure of the Atmoſphere by the Weight of the ſubjacent Cy- 
linder of Water, which might be about 3 or 4 Foot long. 

7. We provided a clear round Glaſs, furniſh'd with a Pipe or Stem of about 
9 Inches in Length, the globulous Part of the Glaſs being on the outſide about 

3+ Inches in Diameter; the Pipe of this Glaſs was within an Iuch of the Top 
melted at the Flame of a Lamp, and ;drawn out for two or three Inches as 
ſlender as a Crow's Quill, that the Decrement of the Water upon the Receſs 
of the Air harboured in its Pores, might, if any ſhould happen, be the more 
eaſily obſerved and eſtimated. Above this flender Part of the Pipe, the Glaſs 
was of the ſame Largeneſs (or near it) with the reſt of the Pipe, that the 
Aerial Bubbles, aſcending thro' the ſlender Part, might there find Room to 
break, and ſo prevent the over-flowing, or loſs of any Part of the Water. 

This Veſſel being, not without Difficulty and ſome Induſtry, fill'd, till the 
Liquor reached to the Top of the flender Part, where not being uniformly 
enough drawn out, it was ſomewhat broader than elſewhere; we conveyed 
the Glaſs, together with a Pedeſtal for it to reſt upon, into a tall Receiver, and 
pumping out the Air, there diſcloſed themſelves numerous Bubbles aſcending 
nimbly to the upper Part of the Glaſs, where they made a kind of Froth or 
Foam; but by Reaſon of the above-mentioned Figuration of the Veſſel, they 
broke at the Top of the flender Part, and ſo never came to overflow. This 
done, the Pump was ſuffer' d to reſt a while, to give the Aerial Particles, lodg- 
ed in the Water, Time to ſeparate themſelves and emerge, which when they 
had done a pretty while, the Pump was ply'd —_ tear ſome Air ſhould 
have ſtolen into ſo large a Receiver. | 

Theſe Viciſſitudes of Pumping and Reſting laſted for a conſiderable Time, till 
at length the Bubbles began to be very rare, and we weary of Waiting any 
longer; ſoon after which, the external Air was let into the Receiver, and it 
appear'd ſomewhat e to the Spectators, that notwithſtanding ſo great a Mul- 
titude of Bubbles as had eſcaped out of the Vater, I could not by attentive] 
comparing the Place where the Surface of the Water reſted at rl (to whic 
a Mark had been affix d) with that where it now ſtood, I could not, I fay, 

3 1 e e to 2 2 above, if ſo md, as an Hair's breadth , 
e C perator in the Experiment pro that for his he 
could not perceive any Difference at all. nn 358 
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S. Filling a Glaſs of the ſame Shape, and much of the ſame Bigneſs, with 
Claret-Fine, and placing it upon a convenient Pedeſtal, ina tall Receiver, we 
cauſed ſome of the Air to be pumped out: Whereupon in a ſhort Time there 
emerg'd thro” the ſlender Pipe ſo very great a Multitude of Bubbles, that were 
darted as it were upwards, as did not a little both pleaſe and ſurprize the Be- 
holders : But it forced us to go warily to work, for fear the Glaſs ſhould 
break, or the Vine overflow. Wherefore we ſeaſonably left off ping, 
before the Receiver was any thing near exhauſted, and ſuffered the Bubbles to 
et away as they could, till the preſent Danger was over paſſed, and then from 
Time to Time we pumped a little more Air out of the Keceiver, till we were 
weary, the withdrawing of a moderate Quantity of Air at a Time ſufficing, 
even at the latter End, to make the Bubbles not only copioufly, but very 
ſwiftly aſcend, (by a Minute- Match) for above a quarter of an Hour toge- 
ther. . 

Shell-Fiſhes, VI. 1. An Oyfter being put into a very ſmall Receiver, and kept in lon 
| enough to oaks, om „ Vil᷑d three or four Birds or Beaſts, Ser Was = 
thereby kill'd, nor, for ought we could perceive, conſiderably diſturb'd, only 
at each Suck we perceived, that the Air contain'd between the 2 Shells broke 
out at their Commiſſure; as we concluded from the Foam which at thoſe 
Times came forth all round that Commiſſure. About 24 Hours after, I found 
that both this and another that had been put into the Receiver at the fame 

Time, were alive. e Ok xa 
2. We put a Crau-Fiſb into a pretty large Receiver, an nd 
that tho be had been mic d by a Fall before he was brought thither, yet he 
ſeem'd not to be much incommoded by being included, till the Air was in 
eat Meaſure pumped out, and then its former Motion ＋ ceas'd, and 
oy as dead; till upon the letting in a little Air into the Receiver, he be- 
gan forthwith to move afreſh; and upon the withdrawing the Air again, or 
reſently, as before, became movelels. Having. repeated this Trial 2 or 3 
Times, we took him out of the Receiver, where he appear'd not to have ſuffer'd 


any Harm. 

. Having put an 5 into a Vial full of Vater, before we included it in 
the Receiver, it prov'd ſo ſtrong as to keep it ſelf cloſe ſhut, and reprels'd 
the Eruption of the Bubbles that in the other did force open the Shells from 
Time to Time, and kept in its own Air as long as we had occaſion to conti- 
nue the Trials. 5 4 5 | 

4. Moreover a Crau- Fi ſi, that was thought more vigorous, being ſubſti- 
tuted in the Place of the former Crau- Fiſb, tho once he ſeemed to loſe his 
Motion together with the Air, yet afterwards he continued moving in the Re- 

ceiver, in ſpite. of our 3 At ton 7 a. 

A Seal Fiſh, VII. E took a Receiver ap'd' almoſt like a Bott-head, containin | by Eſti- 
mation near a Pint, and the globulous Part of it being almoſt half full of Ma- 
ter, we put into it, at the Oriſice (which was pretty large) a ſmall Gudgeon, 
about 3 Inches long, which when it was in the Water, ſwam nimbly up and down 
therein. Then having drawn out the Air ſo well, that we guefled by a Cage, 
9 N We 4 
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chat about 19 Parts of 20 or more might be exhauſted, we ſecured our ſelves 
that the of the Air ſhould not injure our Experiment, about which 
we obſerv'd that, 
1. The Neck of the Glaſs being very long, though there appear'd t 
Store of Bubbles all about the Fiſh; yer the reſt of the Water, notwithſtand- 
ing the withdrawing of ſo much Air as had been mention 'd, emitted no Froth, 


* 


and but few Bubbles. N | ; ; 

2. The Fiſh both at his Mouth and Gills did, for a great while, diſcharge 
ſuch ne of Bubbles as appear'd ſtrange, and for about half an Hour or 
more, (tor much longer I had not Opportunity to watch it) whenever he 
reſted a While, new Bubbles would adhere to many Parts of his Body (as if 
they were generated there) eſpecially his Fins and Tail: So that he would ap- 
pear almoſt beſet with Bubbles; and if, being excited to ſwim, he was made 
to ſhake them off, he would quickly, upon a little Reſt, be beſet with new 
ones as before. 

z. Almoſt all the while, he would gape and move his Gills, as before he 
was included; though towards the End of the Time that I watch' d, it often. 
— that he neither took in, nor emitted any Aerial Particles that L 
cou 


e. 

4. Ahora while, he lay almoſt conſtantly with. his Belly, upwards, and yet 
_ would in that. Poſture ſwim briſkly as before. | 

7. Nay, after a while, he ſeem'd to be more lively than at firſt putting in; 
whether by Reaſon, that by Diſcharge of ſo many Bubbles, which by their Diſ- 
ſenſion, perhaps, put him to Pain, he found himſelf relieved, or for ſome 
other Cauſe, I examine not. | Is 3 US SEA 

6. About an Hour and an half after he had been ſeal'd up, I found him 
almoſt free from Bubbles, and with his Belly upwards, and ſceming ſome- 
what tumid, but yet lively as before. But an Hour and a quarter after _ 
that, he ſeem'd to be moyeleſs and ſomewhat till; yet upon Hal ing the 
Glaſs, obſerving ſome faint Signs of Life in him by ſome languid Morions. 


F 


he attempted to make when excited to them, I opened the Receiver under 
Mater, to try if that Liquor and Air Would recover him; and the external 
Water ruſhing in, till it had fill'd the vacant Part of the Ball, and the greateſt 
Part of the Stem too, the Fiſh funk at the Bottom of it, With greater Ap 
pearance than euer of being alive; in which State after he had SMI d a 
2 while, I made a ſhift, by the heip of the Mater he fam in, to get 
1m through the Pipe into a Raſon of Water, where he gave more manifeſt 
Signs of Life: But yet for ſome Hours lay on one ſide or other, without be- 
ing ale to ſwim or Iyc on his Belly, which appeared very much ſhrunk in, as 
it ſomething, during the Time of its being /zaPd up, had been broker in his 
Body, be his. Belly had been exccedingly diſtended, beyond Reſtitution pf its. 
one. QT %i V4 L148 DOR LES 5 Db SPIGC LI GI 
All the while he continued in the Baſon of Mater, though he 'moved' his 
Gills as before he had been ſcal'd up; yet I — Oh erceive, that he did, 
cven in his new Mater, emit, as formerly, an Bubbles, though two or 
three Times 1. held him by the Tail iu che 8 und- put him into the Mater 
. + 4 5 ANODE BIR again, 
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again, where at length he grew able to lye conſtantly upon his Belly, which 
pu. Fe 1 its former Lenka He lived in the Baſon, 8 or 10 
Da s, though diverſe other Gadgeons dy'd there in much fewer Days. 

Winnded + III. 1. Sept. 12. A ſmall Bird, having the Abdomen open'd almoſt from 
* . Flank to Flank, without injuring the Guts, was put into a {mall Receiver, and 
the Pump being ſet a- work, continued for ſome Time without giving any 
Signs of Diftrels: But at the End of about a Minute and a half from the Be- 
ginning of the Exbauſtion, ſhe began to have convulſive Motions inthe Wings; 
and though the Convulſions were not univerſal, nor did appear violent, as is 
uſual in other Birds from whom the Air is withdrawn by the Engine, yet at 
the End of two full Minutes, letting in the Air, and then taking off the Re. 
_ceiver, we found the Bird irrecoverable; notwithſtanding which, we did not 
find any notable Alteration in the Lungs, and found the Heart (or ar leaſt the 

Auricles of it) to be yet beating, and ſo it continued for a while after. 

2. We took alſo a pretty large Frog, and having, without violating the Lungs 
or the Cuts, made two ſuch Inciſions in the Abdomen, that the two curl'd 
Bladders or Lobes of Lungs came out almoſt totally at them, we ſuſpended the 
Frog by the Legs in a ſmall Receiver, and after we had pump'd out a good 
Part of the Air the Animal ſtruggled very much, and ſeem'd to be much dif- 
order d, and when the Receiver was well exhauſted, ſhe lay ſtill for a while as 
if ſhe had been Dead, the Abdomen and Thigh very much ſwell'd, as if ſome 
rariſied Air or Vapor forcibly diſtended them. But as, when the Frog was 
pur in, one of the Lobes was almoſt full, and the other almoſt ſhrunk up, 

o they continued to appear, after the Receiver had been exhauſted ; but upon 
letting in of the Air, not only the Body, ceaſed to be tumid, but the Plump 
Bladder appear'd for a while ſhrunk up as the other, and the Receiver being 
TP ts the Frog preſently reviv'd, and quickly began to fill the Lobe again 
with Air. 1 . 12 10 -.d 

— IX. 1. The Heart of an Eel being taken out and laid upon a Plate of Tin 
Cad. animals in a {mall Receiver when we perceived it to beat there, as it had done in the 
open Air, we exhauſted the Veſſel, and ſaw, that though the Heart grew 
very tumid, and here and there ſent forth little Bubbles, yet it continued to 
beat as manifeſtly as before, and ſeem'd to do ſo more ſwiftly ; as we tried by 
numbering the Pulſations it made in a Minute, - whilſt it was in the exhauſted 
Receiver, and when we had re- admitted the Air, and alſo when we took it out 

of the Glaſs and ſuffered it to continue its Motion in the open Air. 
2. The Heart of another Eel, after having been included in a Receiver, firſt 
965 and then accurately ſecur'd from leaking, though it appear d very 
tumid, continued to beat there an Hour; after which looking upon it, and 
finding its Motion very Languid, and almoſt ceas'd, by breathing a little up- 
on that Part of the Glaſs where the Heart was, it quickly regained Motion, 
which I obſerv'd a while, and an Hour after finding it to ſeem almoſt quite 

one, I was able to renew it by the Application of a little more Warmth. 

At the end of the 34 Hour I could no more excite it by Warmth ; Wherc- 
fore I ſuffer'd the outward Air to ruſh in, but could not diſcern, that thereby 
the Heart regained any ſenſible Motion, though aſſiſted with the H#armth of 
my Breath and Hands. 1 X. A ſuffi- 
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X. A ſufficient Number of Inſtances of Animals kill'd in the exhauſted Res ge 
ceiver, is to be met with in our other Experiments: And therefore I ſhall now an A 
ſubjoin ſome Trials, about the Times wherein Animals may be kill'd by that want 
of Reſpiration, which, in thoſe that are drowned, is cauſed by the Mater 
that ſuffocates them. 5 
1. Sept. 10. A Green Finch, having his Legs and Wings tyed to a Weight, 
was gently let down into a Glaſ Body fill'd with Water; and at the of 
balf a Minute he was found quite Dead. | 
2. A Sparrow, that was luſty and quarrelſome, was let down after the ſame 
Manner; but though he ſeem'd to be under Water more vigorous than the 
other Bird, and continued ſt ling almoſt to the very end of half a Minute 
from the Time of his being totally Immerſed (during which ſtay under Water 
there aſcended from Time to Time, uy Fer Bubbles from his Mouth) yet 
notwithſtanding that as ſoon as ever the half Minute was completed he was 
drawn up, we found him, to our Wonder, irrecoverably gone. | 
A ſmall Mouſe, being held under Water by the Tail, emitted from Time 
to Time diverſe Aerial Bubbles out of his Mouth, and at laſt, as one of the 
Spectators affirmed he ſaw, at one of his Eyes. Being taken out at the end of 
half a Minute and ſome few Seconds, he yet retained ſome Motions; but they 
proved but convulſive ones, which at laſt ended in Death, 10 

4. We took the Duck mentioned above and ſo tyed a conſiderable 74. Sy. « 
Weight of Lead to her Body, as it did not hinder her Reſpiration, and yet 1 
would be ſure to keep her down under Water, With this Clog ſhe was put 
into a Tub full of clear Vater, under whoſe Surface ſhe continued about 
a Minute by my Watch quietly enough, but - afterwards began to appear 
for a while much diſturbed; which Fit being over, our not perceiving any 
Motion in her made us, at the end of the /econd Minute, take her out of the 
Water, to ſee in what Condition ſhe was, and finding her in 4 good one, 
after we had allow'd her ſome breathing Time to recruit her (elf with | freſs 
Air, we let her down again into the Tub, which in the mean Time had 
been fill'd with freſo Water. After a while, ſhe began, and from Time to- 
Time continued, to emit diverſe Bubbles at her Beak, There alſo. came out 
at her Noſtrils diverſe real Bubbles from Time to Time; and when the Animal 
had continued about #wo Minutes or better under Mater, ſhe began to ſtrug- 
gle very much, and to endeavour either to emerge, or change Poſtures 3 
the latter of which ſhe had liberty to do, but not the former. After four 
Minutes the Bubbles came much more ſparingly from her: Then alſo ſhe of 
began to gape from Time to Time, (which we had not obſery'd her to do 
before) but without emitting Bubbles; and ſo ſhe continued gaping till 
near the End of the '6** Minute, at which Time all her Motions, ſome of 
which were judged Convulſve, and others that had been excited by our rouz- 
ing her with a Forceps, appear'd to ceaſe, and her Head to hang careleſl 
down as if ſhe were quite Dead. Notwithſtanding which, we thought fit 
for greater Security to continue her under Mater a full Minute longer, and 
then finding no Signs of Life we took her out; and being hung by the 
Heels, and gently preſsd in convenient Places, ſhe was made to ws a pretty 


Quantity 
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Wantity of Water. Bur all the Means that! were uſed, to recover the Bird 
ro Life, proving ineffoctual, we concluded, the had been dead a full Minute 
before we remoy'd her out of the Mater. So that to ſum up the Event of 
our Experiment, even this Mater-Bird was not able to live in cold Water, 
without taking in Freſh-Air, above 6 Minutes. | | 
ia. Sep. 1. . Tlle Dackling, (mentioned above,) having a competent Weight ty'd to 
Exp. her Legs, was let down' into a Tub of Hater. There came out Store of Bab. 
bles at her Noſtrils, but there ſeem'd to come out more and greater from a cer- 
tain place in her Head almoſt equi - diſtant from her , bur ſomewhat leſs re- 
mote from her Neck than they. After much ſtruggling and frequent. gaping, 
ſhe: had: diverſi-comoutGor 'Miotioiis,// and then let her. Head fall down back: 
ward, with her Throat upwards. To which moveleſs Poſture ſne was redu- 
ced at the end of the third Minute, if not a little ſooner; but a while after 
there appear d a manifeſt but tremulous Motion in the two Parts of her Bill, 
which continued for ſome Time, but afforded no Circumſtances, whereby we 
could be ſure, that they were not convulßve Motions; but theſe alſo ceaſing 
upon the end: of the fourth - Minute , the: Bird was taken out and found irre- 
„ 1 Mean en 
From theſe two Experiments: it 1 4 | 
Ducks) could not in our Receivers the want of Air much longer than 
other Birds; yet by that Contrivance of Nature mention d about the Heart, 
they are enabled to- conxinue much longer under Water. 
F. A Viper that was kept fo many Hours in an exbanſ/ted Rerefver till it was 
concluded to be ſtark dead, and to have been ſo for a good while, was kept 
all Night in a Glaſs- Body upow'a warm digeſtive Furnace . Whereupon the 
Vier was found, the next Morning, to be very lively. We then put her in- 
to a tall Glaſs- Body fitted with a Cork to the Orifice of it, and depreſſed 
with Weight,” ſo that ſhe could come at no Air. And after ſhe had been 
duct d a While, ſhe lay with's very little Motion for a conſiderable Space of 
Time. At an Hour arid 4 quarter the often pur out her black Tongue; at 
near 4 Hours ſhe appear d much alive, and, as I remember, about that Time 
alſo out her Tongue, ſwimming all this while, as far as we obſerv'd, above 
the Water. At the end of about 7 Hours or more, ſhe ſeem'd yet to have 
ſome Life in her, her Poſture being manifeſtly changed in the Glaſs from what 
it was a while before, unleſs that might proceed from ſome Difference made 
in her Body as to Gravity and Levity. Not long after the appear'd quite 
dead; her Head and Tail hanging down moveleſſy, and directly towards the 
Bottom of the Veſſel, whilſt the middle of the Body floated as much as the 
above-mentioned Cork would permit it. „ ene ee 
I muſt here take notice, that though ſome of the above- mentioned Ani- 
mals ſeem by the Relations we have given of them, to have been a little 
ſooner deſtroy'd by Drowning, than any we have mentioned were by our Ex- 
gine, yet that is no ſure Proof, that Suffvcation does kill Animals faſter than the 
Deprivation of Air, they are expoſed to in our Engine. For in Drowning, that 
which deſtroys is applied to its full Vigor at the very firſt, and all at once: 
Whereas our Receivers, being made for ſeyeral Purpoſes, the Deprivation of 
Cn | 4 
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MIO TR Non £1 +84 ; 
that tho Fare Fowl (at leaſt 


Ving the Bird, we perceived it to pant very mueh, ſo that a learned 


1 withdrawn t 8 
ve took notice, that, within a Minute after, ſhe appeared to be very ; * 


IJ ſhe ſeem d to be much more 7ively than was 4 
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the Air, that they make cannot be made all at once; but the Ar muſt be 
pump'd out by Degrees 3 ſo that till the laſt the Receiver will be but partly! 
emptied. For Confirmation of which I have this to alledge, that, having in 
the Preſence of ſome Virtuoſi, ided for the Nonce a very [mall Receiver, 
wherein yet a Mouſe could live ſome Time if the Ar were left in it, we, were 
able to evacuate it at one Suck, and by that Advantage we were enabled, to 
the Wonder of the Beholders, to kill the Animal in leſs than Half a Minute. 

XI. 1. Aug. 16. A Linnet being put into a Receiver, capable to hold about Anima! in 
four Pints and a half of Mater, the Glaſs was well clos'd' with Cement and a n. 6 _ 
Cover; bur none of the Air was drawn out with the Engize, or otherwiſe. 2036. 
And though no new Air was let in, nor any change made in the inipriſon'd 
Air, yet the Bird continued: there 3 Hours without any apparent 1 
to Death; and though it ſeem'd ſome what Sick, yet being taken 
out it recovered, liv'd ſeveral Hours. | | 5 

2. Aug. 18. From the above- mentioned Receiver about half the Air was 
drawn out, a Linnet being then in the Glaſs, and in the rarified Air (which 
appear d by a Gage to continue in that State) rhe Bird lived an Hour and near 
2 quarter before it ſeem'd in Danger of Death; after which the Air being let 
in without taking off the Receiver, ſhe manifeſtly recover'd, and leaped againſt 
the ſide of the Glaſs; being taken out into the open Air ſhe flew out of my 
Hand to a pretty Diſtance. | | 


þ 3 9. We conveyed into a Receiver, capable to hold about 4+ Pints 
= O 


out of the Receiver q of the Air that was in it before; then heedfully obſer- 
yſician 
(from whom I yet diſſented) judged theſe Beatings to be Convulfve : Hav- 


ater, a Lark, together with the Gage, by the Help * d 


ing continued thus for a little above a Minute and a half, the Bird fell into 

2 true con vulſive Motion, that caſt it upon the Back. And although we 
made great haſte to let in the Air, yet before the Expiration of the ſecond 
Minute, and conſequently in leſs than half a Minute from the Time imme 
£ diately preceding the Convulſion, the Lark was gone paſt all Recovery. 


4 1 after we put into the ſame Receiver a Greenfinch, havin 


e Air, till it appeared by the Gage there remained but batf 


and ſhaking her Head, threw againſt the infide of the Glaſs a certain 

ſtance, which I took to be Vomit, and which afterwards appear'd ſo; 

this Evacuation the Bird ſeem'd to recover, and continue pretty well (bur 
not without panting ): till about the end of the 4 Minute, at which grow- 
ing very et, ſhe vomited * — (ſhaking her Head as at firſt,) but much 
more unqueſtionably than before, and ſoon” after ea up again a little of 
her Vomit : At which Time (whether that contributed to her Recovery or 
vo) ſhe very much recovered. And though ſhe had, in all, three Fits of 
Vomiting, yet for the laſt 7 or 8 Minutes chat we kept her in the Receiver 
d: Which may in Part 
got in, tho” it were im- 


. 
7 
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be attributed to a little Air that A 
Vol. 5 3 7 


— 


(/ 226 V | 


mediately pump d out again. At the end of a full quarter of an Hour from the 
firſt Extadſtion of the Receiver, the Bird appearing little likely to die in a 
while, we took her out. | 
5. April 12. A Viper was included, together with a Gage in a portable Ze. 
ceiver, capable to hold 34+ Pints of Water. The Veſlel being exhauſted, and 
ſecured againſt the Regreſs of the Air, the impriſoned Animal was obſery'd not 
only to be alive, but nimbly to put out and to draw back its Tongue, about 
6 Hours after it was firſt ſhut up. At the end of 60 Hours, as I was going to 
„ ſhe appear'd very dull and faint, and not likely to live much longer; the 
next Day after Dinner, I found her ſtark dead, with her mouth open'd to a 
ſtrange. Wideneſs: Wherefore ſuffering Water to be impelled by the outward 
Air into the Cavity of the Receiver, we found that 4 Parts of 5, or rather 5 
of 6 of the veſſelled Air had been pumped out. 
3 Re- 6. I ſhall here add, that, an eccleſiaſtical Perſon, who had viſited thoſe high 
the Tops of Mountains of Armenia, (on one of which, becauſe of their Height, the Tradition 
Mountains. of the Natives will needs have the Art to have reſted; ) told me, that thoſe 
Mountains were really exceeding high, and that he could not come to the 70%, 
(becauſe of the unpaſable Snow.) And that whilſt he was in the upper Part 
of the: Mountain, he plainly perceived that he was reduced to fetch his Breath 
much oftner than he was wont, and than he did before he aſcended the Hill 
and after he came down from it; and that, having expreſt ſome Wonder to 
find himſelf ſo ſhort winded, the People told. him, that it was no more than 
happen d to them when they were ſo high above the Plain; it being a com- 
mon Obſervation among them. He alſo told me, that he made the like Ob- 
ſervation upon the Top of a Mountain in the Country of Sevennes, in or near 
the Province of Languedock. | 
A learned Traveller, who was a Perſon very Curious and Intelligent, told me, 
that being invited, about the beginning of September, to viſit a neighbouring 
Mountain that is at leaſt one of the Higbeſt of the Pyreneans, which 1s com- 
monly call'd Pic de Midi, they found the Air there not ſo fit for Reſpiration a 
common Air, and were fain to breath ſhorter and oftner than uſual z and becauſe 
F ſuſpected, that might come from their Motion, I ask'd whether they ob- 
ſerv'd it to ceaſe when they came doyn to the Bottom of the Hill, which he 
told me they plainly did; beſides that, they ſtaid many Hours at the Top, too 
e ef , ine en et 
lt is worth farther Inquiry, whether the Sickneſs, if not alſo the Difficulty 
of Breathing that ſome have been obnoxious to in the uppermoſt Parts of 
Pariacacha, and perhaps ſome other high Mountains, may not be imputed, 
not ſo preciſely to the Thinneſ and Rarity of the Air, in Places fo remote 
from the lowermoſt Part of the Atmoſpbere, as to exclude, certain Steam, 
of a peculiar Nature, Which in ſome Places the Air may be imbued with? 
For an intelligent Perſon inform'd me, that he had attempted to go up to the 
Top of the Pic of Tenerife: But that, though ſome of the Company were 
able to do ſo, he and ſome others, before ney. had reached near ſo high, grew 
ſo ict upon the Operation hey felt of the ſharp Air, and ſulphurous Exhala- 
tions which infected it, that they were fain to ſtay behind their Compan i 
* 
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he having already found this Effect of thoſe peircing-Steamsupon his Face, 
— the Skin begun to be of a Pale-zellow, and even his Hair to be liſcoloured,” 


might leſs offend him. | | 

hen, to make up ſo large an Orifice without Wrinkles, (at which the ra- 
refied Air may eſcape) we provided a round Stick, ſomewhat leſs than the 
Orifice, which we laid over with a cloſe and porting Cement, (for Pitch, 
or the like uncommon Stuff, will not always ſerve the Turn) and 'd the 
Bladder faſt and cloſe enough upon it, leaving in the Bladder as much Air as we 
thought might ſuffice him for as long Time as the Experiment was to laſt. 
Then putting this Limber or extenſible Receiver, if I may ſo call it, into an 
ordinary one of Glaſs, and placing this Engine near a Window, that we might 
ſee through both of them; the Air was by 7 15 pumped out of the exter- 
al Receiver, (as for Diſtinction's ſake I ſhall call 1 and thereupon the Air 
included in the Bladder did proportionally expand it ſelf, and ſo diſtend the in- 
ternal Receiver, till being arrived at à 5 of Rarefaction, which rendred 
it unfit for the included Mouſe's Reſpiration, I perceived, though with ſome 
Difficulty, in this Animal the Signs of his being in great Danger of ſudden 
Death. Whereupon the wks." Air, being haltily let into the external Re- 
ceiver, compreſſed the (ſwelled Bladder to its formed Dimenſions, and thereby 
the included Air to its former Denſity, by which means the firing He was 
uickly revived. Having given him ſome convenient Time of Reſpite, the 


nigh les by being anointed with Oy] on the outſide, that the Smell of it — fo 


Experiment was reiterated with the like Succeſs; and we doubted not but the 
third Trial we made, would have ended as the two former did: But that, 
= whilſt we were conſidering of the Sickneſs of the Mouſe, which, by Reaſon 
of ſome Opacity that would ſcarce be avoided in the wrinkled Bladder, was not, 
zs to its De ſo eaſily taken notice of, it grew irrecoverable by the ſub- 
ſequent Condenſation of the Air. ths + 


© them. They ſeem'd by their active and wrigling Motion to be very diſcom- 
IJ poſed. The Receiver — exhauſted they continued reſtleſs, moving all of 
them on the Top of the Water, and tho“ ſome of them ſeem'd to endeavour 
to go to the Bottom, and dived ſome Part of the Way, eſpecially with 
heir Heads, yet they were immediately buoyed up again. Within an Hour 
Ior a little more they were all moveleſs, and lay floating on the Water 

W wherefore I opened the Receiver, _ which the Air rathed in, and almoſt 
al of; — _ were many) preſently ſunk to the Bottom, butinone of them 
rcovered to Life. | 9 | j 


2. A little after theſe, we included a leſſer Number of Tadpoles in a ſmaller 
has, which was alſo exhauſted with the like Circumſtances with the for- 
= _ And when I _ the other Tadpoles _—_— dead I haſted to theſe which 
„ alnot, except perhaps one, give any Sign of Life, but upon letting in the 
4 4ir, theſe having not been long * — it, ſome few of them id reco- 


XII. We included a Mouſe in a fine limber and clear Bladder, made more — 


III. 1. We took a Company of Tadpoles, and put them with à con- 25, produc- 


; venient Duantity of Mater into a portable Receiver of a round Figure, and en «ww 
obſerv d, that at the firſt Ex/u#ion of the Air, they did riſe to the Top of the uma 


Water though moſt of them ſubſided again, till the next Exſuction raiſed gy A. 
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ver, and N and down lively enough for ſome Time; though after a 
while they alfo 4 4. 5 
3. Some Years after, I repeated the fame Experiment : And though after the 
 Exhauſtion was perfected, the Tagpoles did for a while move briſky enough 
on the top of the Water, (none of them appearing able to Dive or Swim un- 
der. Water) yet coming to look on them after the End of an Hour, they ſcem'd 
to be all of them quite dead, yet continued floating. And though within 
half an Hour after that, I let in the Air upon them, yet all the Effect of it 
was, that the moſt of them immediately funk to the Bottom, as the reſt of 
them did a very little while after; none of them, that I could obſerve, reco- 
vering any vital Motion. 5 a 155 
4. Having, after much watching and with much ado got 4 or 5 of thoſe 
Auatick Inſefts whereof .Gnats are generated, about the End of Augu}, 
after a Shower of Rain which drop'd from a Houſe into a Veſſel laid on Pur- 
ole for it, we included them, with ſame of their Water, into a ſmall Gli 
jad which being very exactly cloſed, we kept in a South- Window, 
where thoſe little Creatures continued ti ſwim up and down for ſome few 
Days, without . be much incommoded by ſo unuſual an Habi- 
tation; and at the End of that Time, and much ahout the ſame Day, th 
diveſted the Habit they had whilſt they lived as Hiſbes, and appear d — 
their Exuviæ, or caſt Coats, under their Feet, ſhewing themſelves to be per- 
fect Cnats, that ſtood without ſinking upon the Surface of the Water, and 
diſcovered themſelves to be alive by their Motion, when they were excited to 
it: But L could not perceive them to y in that thin Medium; to which In- 
ability, whether che Viſcoſty of the Water might contribute, I know not, 
hangs they lived a Pay while, till Hunger or Cold deftroy'd them. 
The 1. The warm Blood of a Lamb, or a Sheep, being taken as it were haſtily 
2 o ind brought from the Butchers, where the Fibres had been broken to hinder the 
Animal Joie r was in a wide N 5 — ry =o ut mage * for 
ces andef the jt; e Fun being early ſet on Work, the Air was diligently drawn 
the 228. W long ecki, the more ſubtile Parts of the Slee would 
| Log to force their Way through the more clammy ones, and ſeem to boy! 
in large Cluſters, ſome as big as great Beans or Nutmegs z and ſometimes 
to the Wonder of the by-ſtanding Phyſicians, the BYcod was ſo volatile, and 
the Expanſion ſo vehement, that it boyled over the | containing ' Glaſs; of 
which, When it was put in, it did not, by our Eſtimate, fill above a Quar- 
t . "=O A SS, F*R | | F | 


ba BY alſo included ſome Milk, warm from the Cow, in a cylindrical Vel- 
ſe] of about 4 or 7 Inches high, when the externa! Air was fully withdrawn, 
the white Liquor began. to boyl in a Way that was not ſo caſie to deſcribe, 
az, pleaſant to behold : And this it did 5e pere whiles wirh ſo much Impe- 
tüoſity, that it threw up ſeveral Parts of it ſelf out of the wide mouthed 
Glafs that contained it (and could have continued as much more) though there 
"ey not above Ds of, three + 4p of ba Jags UL "By 
A. yet. greater Diſpoſition to the /ntume/cence we thought we obſery'd in the 
Gall, which was but ſuitable to the Fiſco/izy of the Texture. BE” ba 3 
It bis ard! to wt omoc git fn | Wins TE ns 
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Note, That the two foregoing Experiments were made with an Eye caft 
upon the Inquiry, that I — might be made, whether, and how far the 
deſtructive Operation of our Exgine upon the included Animal, might be im- 
puted to this, that upon the withdrawing of the Air, beſides the Removal 
of what the Airs Preſence contributes to Life, the little Bubbles generated 
upon the Abſence of the Air in the Blood, Juices, and ſoft Parts of the Body, 
may by their vaſt Number and their conſpiring Diſtenſions, variouſly ſtreighten 
in ſome Places, and ſtretch in others, the Veſſels, eſpecially the ſmaller ones, 
that convey the Blood and Nouriſhment : And fo by choaking up ſome Paſ- 
ſages, and vitiating the Figure of others, diſturb, or hinder the due Circula- 
tion of the Blood? Not to mention the Pains that ſuch Diſtenſions may cauſe 
in ſome Nerves and membranous Parts, which by irritating ſome of them in- 
to Convulſions, may haſten the Death of Animals, and deſtroy them ſooner 


by occaſion of that Irritation, than they would be deſtroyed by the bare Ab- 


ſence, or Loſs of what the Air is neceſſary to ſupply them with. And to 
ſhew, how this Production of Bubbles reaches even to very minute Parts of 
the Body, I ſhall add on this occaſion, (hoping that I have not prevented my 
ſelf on any other) what may ſeem ſomewhat ſtrange, what I once obſerved 
in a Viper, furiouſly tortured in our exhauſted Receiver, namely, that it had 
manifeſtly a conſpicuous Bubble moving to and fro in the wateriſh Humour of 
one of its Eyes. 2 

2. And to ſhew, that not only the Blood and Liquors, but alſo the other 
ſoft Parts, even in cold Animals, have aerial Particles latitant in them, we took 
the Liver and Heart of an Eel, as alſo the Head and Body of another Fiſh of 
the ſame Kind, cut aſunder croſs ways ſomewhat bencath the Heart, and put- 
ting them into a Receiver, upon the withdrawing of the Air, we perceived 

that the Liver did manifeſtly ſwell every way, and that both the upper and 
lower Parts did ſo likewiſe; and at the place where the Diviſion had been 
made there came out, in cach Portion of the Fiſh, diverſe Bubbles, ſeveral 
of which ſeem'd to come from the Medulla Spinalis, or the Cavity of the 
Back-bone, or the amen Parts, and the external Air being let in, both the 
Portions of the Eel preſently ſhrunk, ſome of the Skin ſeeming to be grown 
empty or flaccid in each of them. | 


XIV. 1. We included in a round Vial with a wide Neck, (the whole Glaſs Abenden 
being capable of containing about 8 Ounces of Water) a young and ſmall 2 


Mouſe, and then tied ſtrongly upon the upper Part of the Gla/5's Neck a fine 
thin Bladder, out of which the Air had carefully expreſſed, and then 
conveyed this phantaſtical Veſſel into a middle fiz'd Receiver, in which we 
allo plac'd a mercurial: Gage. The Air was by Degrees pumped out, till it ap- 


peared by the Gage that there remained but a 4*® Part in the external Recei- 


ver, (as for Diſtinction fake I call it;) whereupon the Air in the external 
Receiver expanding it ſelf, appear'd for to have blown the Bladder almoſt 
half full, and the Mouſe ſeem'd very ill at Eaſe by his leaping, and other- 
wile endeavouring to pals out at the Neck of his uneaſy Pr on; we did 
for fear the over thin Air would diſpatch him, let the Air flow into the 


external 


ſome Time, yet afterwards, in ſpight of the Expanſion of the Air he was then 


ward Receiver, whereupon the Mouſe was more ſpeedily revived than one 


Unfit for Re- 
ſpiration, yer 
retaining its 
Denlty, 


the Glaſs was, notwithſtanding the wideneſs of it, hermetically ſeal'd : And 


ing unable to ſtand any longer upon his Feet, and for a great while after con- 
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external Receiver, whereby the Bladder being compreſs'd, and the Air in the 
Vial reduced to its former Denſity, the little Animal quickly recover'd. 

2. A while after, without removing the Bladder, the Experiment was re. 
peated, and the Air by the help of the Gage, was reduced to its former De- 
gree of Rarefaction; and the Mouſe was kept in that thin Air for full 4 Mi- 
autes; at the End of which he appeared fo ſick, that to prevent his dying 
immediately, we remov'd the external, and took out the internal Receiver. 
Whereupon, tho? he recovered, yet 'twas not without much Difficulty ; be- 


tinued manifeſtly tremb ng: | 

3. But having ſuffered him to reſt a ſeaſonable Space of Time, preſuming 
that Aſſuefation had accuſtomed him to greater Hardſhips, we conveyed him 

ain into the external Receiver, and having brought the Air to the former 
| ee of Expanſion, we were able to keep him there for a full quarter of 
an Hour. And tis worth noting, That till near the latter End of the quar- 
ter of an Hour, not only the Animal did ſcarce at all appear diſtreſſed, re- 
maining ſtill very quiet; but which is more, whereas when he was put in, 
the Tremblings formerly mention'd were yet upon him, and continued fo for 


in, they left him early enough. And when the internal Receiver was taken 
out, he did not only recover from his fainting Fit ſooner than before, but 
eſcaped thoſe ſubſequent Tremblings. ny 

4. After we had allow'd him ſome Time to recollect his Strength, we re- 
conveyed him into the Receiver, and pump'd out the Air, till the Mercury in 
the Gage was not only drawn down as low as formerly, but near half an Inch 
lower. And tho” this did at firſt ſeem to diſcompoſe our little Beaſt, yet after 
a while he grew very quiet and continued fo for a full quarter of an Hour, 
when we cauſed 3 Exſuctions more to be made by the Pump, before we diſco- 
vered him to be in manifeſt Danger (at which Time the Bladder appeared much 
fuller than before: ) But when we were oblig'd to let the Air into the out- 


would have ſuſpected. = 

And theſe Trials of the Power of Aſuefaction ſeem'd the more conſiderable, 
becauſe the Air in which the Mouſe had all this while lived, had been clogged 
and infected with the excrementitious Efiuviums of his Body, for 'twas the 
fame all along, we having purpoſely forborn to take off the Bladder. 

XV. 1. We took a Mooſe of an ordinary Size, and having, not without 
ſome Difficulty, conveyed him into an oval Glaſs fitted with a ſomewhat long 
and conſiderably broad Neck, we conveyed in after him a Mercurial Gage, in 
which we had diligently obſerv'd and marked the Station of the Mercur), 
and which was ſo fa to a Fire reaching to the bottom of the Oval Glaſs, 
that the Gage remaining in the Neck, was not in Danger to be broken by the 
Motions of the Mouſe in the oval Part: The upper Part of the long Neck of 


tho' by Reaſon: of the Largeneſs of the Veſſel in Compariſon of ſo ſmall an 
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Animal, he ſeem'd to me rather drooping than very near Death at the End of 
the ſecond Hour; yet coming to look upon him about half an Hour after, he 
was judg'd by the Spectators quite —4 notwithſtanding our ſhaking of the 
Veſſel to rouze him up. This made me caſt my Eyes upon the Gage, where- 
in I could not perceive any ſenſible Change of the Mercury's Station. But hav- 
ing cauſed the ſeal'd Part of the Glaſs to be broken off, and freſh Air to be 
blown in by a pair of Bellows, the gaſping Animal revived, tho' but flowly. 
2. Such an Experiment as the former we made with- like Succeſs upon a y, 
ſmall Bird, included with a Gage in a Receiver, holding about a Quart of Wa- | 
ter. The Bird in about half an Hour appeared to be ſick and drooping, and 
the Faintneſs and Difficulty of Breathing increaſed for about 2 Hours and an 
_ 1 fter that, at which Time the Animal died, the Gage being not ſenſibly 
3. In a Glaſs Vial, capacious enough to hold about 3 Quarts of Water, we 

hermetically ſeal'd up a ſmall Bird, and found, that in a few Minutes he began 
to be ſick and pant; which Symptoms I ſuffered to continue and increaſe againſt 
the Mind of a learned By-ftander, who thought the Animal would not hold 
out ſo long, till they had laſted juſt half an Hour; at which Time having 

rovided a Veſſel of Mater, made exceeding cold with Sal- Armoniact, new- 

y put into it, the Yial with the ſick Bird was immers'd in it, and kept there 
in that Condition for 6 Minutes; and yet it did not appear, that this great Re- 
frigeration did ſenſibly refreſh the drooping Animal. So that this Remedy 
proving ineffectual, the Vial was removed out of the Water, and the Bird 
ometime after did, as I foretold, make many Strains to vomit, (tho' ſhe brought 
up little) followed by Evacuations downward, before ſhe quite expired, which 
ſhe did within a Minute or two of a juſt Hour after the Beginning of her 
Impriſonment. 

IV. We made by Di/i/lation a Blood red Liquor, which I have with very 2. „ + 
little variation communicated in the Hiſtory of Colours, and which chiefly con- ir i Re- 
fiſts of ſuch ſaline and ſpirituous Particles as may be obtained. from the 
Maſs of Blood in human Bodies; this Liquor is of ſuch a Nature, that if a 
Glaſ5-Fial, about half fill'd with it, be kept well ſtopp'd, the red Liquor will 
reſt as quietly as any ordinary one, withoyrAending up any Smoke or viſible 
Exhalation; but if the Vial be unſt ſo that the external. Air be permit- 
ted to come in and touch the Surface of the Liquor, within a quarter of a 
Minute or leſs, there will upon this Cons bo elevated a copious white 
Smoke, which will not only fill the upper Part of the Glaſs, but plentifully 
pals out into the open Air, till the Yial be again topped. This Experiment 
may ſerve to illuſtrate the Office of the Air to carry a r in Expiration the ſuli- 
ginous Steams of the Lungs. For, in our Experiment we manifeſtly ſee, that 
the very Contact of the Air may give the Corpuſcles of moiſt Bodies a peculiar 
Volatility, or Facility to emerge in the Form of Steams. It may here ſuffice 
to take notice of. theſe two Things: The one is, that when the Vial bas lain 
ſtopped and quiet a competent Time, the upper Half of it will appear deſti- 
tute of Fumes, of which the Air, it ſecms, will imbibe, and conſtanly retain but 
a certain moderate Quantity, which may give ſome Light towards t 9 

| | "OP 
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Why the ſame Air, which will be quite clogged with Sieams, will not lo 
ſerve for Reſpiration, which requires frequent Supplies of freſh Air: The other 
is, That if the unſtopped Vial were placed in our Vacuum, it would not emit 
any viſible 'Steams at all, norſo much as to 9 nay in the upper Part of the 
Glaſs it ſelf that held the Liquor; whereas, when the Air was by degrees re- 
ſtored at the Stopcoct without moving the Receiver it ſelf, to avoid injuring 
its Cloſeneſs, the returning Air would preſently raiſe the Fumes, firſt into the 
vacant Part of the Vial, whence they would aſcend into the Capacity of the 
Receiver; and likewiſe, when the Air that was requiſite to ſupport them was 
pumped out, they alſo accompanied it, as their unpleaſant Smell evinced, and 
the red Spirit, tho” it remain'd unſtopped, emitted no more Fumes till the 
Air was let in. | 


Snail, Err, XVII. 1. Two white Snails without Shells of differing Sizes (the biggeſt 


about an Inch and a half, and the other about an Inch in Length) were inclu- 
ded in a ſmall portable Receiver, which was carefully exhauſted, and ſecured 
againſt the Return of the Air. Preſently after twas remov'd from the Ex- 
gine, it was eaſy to diſcern that both the Snails thruſt out and retracted their 
orns (as they are commonly call'd) at pleaſure, tho' their Bodies had in the 
ſofter Places pretty ſtore of newly generated Bubbles ſticking to them: But 
tho” they did not loſe their Motion near ſo ſoon, as other Animals were in our 
Vacuum wont to do, yet coming to look on them after ſome Hours, they ap- 
d moveleſs and very tumid, and at the End of 12 Hours, the inward 
Parts of their Bodies ſeemed to be almoſt vaniſned, and they ſeemed to be 
but a couple of ſmall full blown Bladders; and on the letting in of the Air, 
they immediately ſo ſurunk, as if the Bladders having been pricked, the reſiding 
Air had left behind it nothing but Skins; nor did either of the Snuails after- 
wards, tho' kept many Hours, give wy * — of Liſe. 
2. We included in a Receiver, whoſe globular Part was about the bigneſs of 
a large Orange, one of that Sort of Animals that they _ call Ef. Ha- 
ving withdrawn, but not ſolicitouſly, the Air, we kept him there about 48 
Hours: During all which Time he continued alive, but appeared ſome what 
ſwwelled in his Belly; his under-chap moving the very firſt Night, but not the 
Day and 3 following. By opening the Receiver at length under Water, 
we perceived, that about half the Air had been drawn out. As ſoon as the 
Water was impelled into the Glaſs, the Animal that was before dull and tor- 


pid, ſeem'd, by very nimble and extravagant Motions, to be ſtrangely revi- 
v 


3. We took a Leech, that was of a moderate Bigneſs, or ſomewhat ſhort of 
it, and having included it together with ſome Water in a portable Receiver, 
that was guels'd to be capable of holding about 10 or 12 Ounces of that Li- 
quor, the Air was pump ' d out after the uſual Manner, and the Receiver being re- 
mov d to a lightſome Place, we obſerved, as we expected, that the Leech keep- 
ing her ſelf under Water, there emerged from diverſe Parts of her Body ſtore 
of Bubbles, ſome of them in a diſperſed Way, but others in Rows or Files, if! 
may ſo ſpeak, that ſeem'd to come from determinate Points. Though this 
Pro duction of * laſted a pretty while, yet the Leech did not feem to be 

dew | 


Air began to be co 


was expected, I included diverfe of them in ſomewhat. large Receivers, and 


Ants and 
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and capable of n by our Gueſs, about a Pint of Vater. When the 
| erably rarefied, he appeared to be very ill at Eaſe, and 
ſeemed to ſwear out of the Abdomen many little Drops of Liquor, which being 
united, trickled down the Glaſs. like a little Stream, which made at the Bot- 
tom a ſmall Pool of clear Liquor, amounting to near a Quarter of a Spoonful, 
and by that time the Receiver was ready to be taken off, the Gra/s-hop 
was upon his Back, and lay as dead, and continued fo for 3 Hers , the 
which, the. 4ir being let in _ him, he cantinued without any Signs of 
Life for a Quarter or Half an Hour: But being carried into a ſun-ſhiny Place, 
the Beams of a. declining Sun. preſently began. to make him ſtir his Limbi, 
and in a ſhort time brought him perfectly to Life again. 
5. Apr. 15. We took one of thole ſhiving Beetles _ call Roſe-Flies, and 
having included it in a very {mall round Receiver, which we exhauſted; and 
tho' it ftruggled much whilſt the Air was e iy yet preſently after, 
I could ive but little Motion (and part of that d almoſt conyul- 
five.) ut fix. Hours after, it ſeem'd quite dead, and upon the Return of 
the Air, no Sign of Life enſued for a pretty while, but three or four Hours after, 
J found him lively enough. | | 
6. Having obſerved. Butterflies not only to live, but ta move longer than 


the whilſt the Air continued in the Glaſſes, they flew actively as well as free- 
ly. up: and down; and tho' after the Exbauſtion of the Ain they continued to 
hve, and were not moveleſs; nay, tho' at the Bottom of the Receiver, they 
would even move their Wings, and a little flutter: Yet I could not per- 
ceive an of them to fly, by which, I mean, perform any progreſſive Mo- 
tion ſupported by the Medium only. And by 1 inverting the 
Receiver (which I took Care ſhould be pretty long, to let them fall from one 
Extream. to the other) they would fall like dead Animals, without diſplay- 
ing their Wings, tho' juſt as they came to touch the Bottom, ſome of them 
would: ſometimes ſeem to make ſome Uſe of them, but not enough to ſuſtain 
themſelves, or to keep their Falls from being rude enough. 

XX. 1. A pretty Number of Ants were included in a ſmall. portable Re- 
ceiver, exhauſted yeſterday about Noon. They ger almoſt. moveleſs 3s 
ſoon as the Air was exhauſted: And between 6 and 7 in the Afternoon, they 
ſeem d to be all quite dead, Whe F opened the Glaſs, and tho' no 
Sign of Lite. appear'd for a great while, yet this Morning I found many of 
them alive, and moving to and fro. 

2. We convey'd a pretty Number of Mites, which are reputed but li- 
ving Points, together with the mouldy Cheeſe they were bred in, to nou- 
riſh, them, into 3 or 4 very ſmall Receivers. One of them with the Air in it 
was ſeal d up at a Lamp Furnace, and from all the reft we warhdrew the Ai. 
This done, we obſerv'd the following Phenomena, viz. 1 

1. Thofe Mites that were incloſed in the ſmall Glaſs that never came near 
the Engine, continued alive, and able to walk up and down for above 2 
full Week, after they had been put in; and po would have continued 
much longer, if the Glaſs had not been broken. a 4 

| 2. Thoug 
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- 2. Though juſt before the withirawing of the Air, the Miss were ſeen to 
3 itz yet within a few Minutes after the Receiver was ap- 
plied to the Engine, I diſcern in them no Life at all, tho' my Eye was 
aſſiſted with a double convex Glaſs. Above an Hour after, I could not per- 
ceive any of them to ſtir: 2 or 3 Hours after that, I let in the Air, and left 
the Receiver unſtop'd in a H indow. ; 

3. About 2 or 3 Days after, I found a Number of my little Animals re- 
ceived, as an attemive Eye might eaſily perceive by the Motion of certain 
little ym „ and they continued to appear alive for 2 or 3 Days after 
that, if not , | | 

4. One of the Receivers was kept exhauſted from Monday to Tueſday ; after 
al which time, our attentive Eyes being unable to diſcover any Signs of 
Life among the included Mites, the Air was let in upon them, and after a 
long time, could plainly ſee them creep up and down in the Glaſſes again. 


LXXVIII. We took Filings of crude Copper, and put them into a cryſtal- Experimen: 
line Glaſs of a conical Shape, hav which we ſome ſtrong Spirit of Weakned 
Salt, (that was fitted for our peculiar Purpoſe) tothe Heighth of about a Fin ger's 7pring: =n4 
breadth above the Filing, and then cloſing the Veſſel with a Glaſs- ſtop ple, fr Ef. 
exquiſitely fitted to it, we ſuffered it to continue unmoved in a Window for an, Har 
ſome Days, till the Liquor had both obtained a high and darkrſh brown Rod. Boyle, 
Colour, by the Solution of fome of the Copper, and loft that Colour again, 7. 
growing like common Water {which is it ſelf a ſome what odd Phæno- 
menon), and then taking out the without ſhaking the Liquor, and 
thereby giving Accels to the outward Air, — . as we had conjectur- 
ed, e d in a few Minutes re-acquire a 
darkiſh ron Colour, which penetrating >eper, at che of 
about a Quarter of an Hour, the whole Body of the Liquor a to be 
likewiſe tinged. The conical Glaſs being again well ſtop'd, the Menſfruum did 
again in very few Days let fall, or otherwile loſe its Tinflure, which the 
Stopple _ taken out, it regamed as before. Nor were theſe 2 the only 
Trials I made with the like Succeſs for the main; but afterwards being de- 
WJ firous by a farther Trial to refolve a Doubt T had, I kept the Glaßs yet lon- 
ger in the fame Place with the fame Filings and Menſtruum in it, for, if I miſ- 
remember not, a Month or two together; but obſerved not that the Liquor 
would any more grow clear. 40 Zan HR rt 

2. Having taken another conical Glaſs, wherein the Liquor was | gen 
clearer than is uſual, and trad probably been io a good while for the 
Veſſel having been hid by others which flood before it, had been for ſome 
Weeks forgotten; we took out the Stopple, and left it out for about half an 
Hour, but did not perceive the — — do have acquired any Colour, fo much 
at the Top. But putting in the little Sroppte, Fr de Veſſel cloſed for 
2 or — and at my rn to viſit it, ceived, that it had acquir- 

r 
1 


ed a our tending to a Green; W taking out the Sto 
opened its Commerce with the outward Air, leaving the Glaſs unſtopt 
20 or 24 Hours, but found _— all that time it had not regained — 
a 2 - wont 
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wonted dark Colour, but was only arrived at a Green, deep enough, but not 
true nor very tranſparent. | 

This Obſervation being made in the ſame Veſſel that had. been formerly em- 
ployed, ſuggeſted to us an Enquiry, whether the advanced Time of the Year, 
which was the middle of October, might not have an Intereſt in the ſlow and 
imperfect Succeſs of this Trial? N 

3. Some ſtrong Spirit of Salt having been kept upon Filings of Copper till 
the Solution was come to be of a dark brown Colour, about three Spoonfuls 
of it, by gueſs, was put into a Receiver that might hold 8 or 10 Times as 
much: Being kept in Vacuo, if the Time be rightly remember'd, about half a 
Year, it retain'd its Colour, but the Veſſel being open'd, and the external 
Air permitted a free Accels to it, the Solution in about an Hour was turned 
into a fine tranſparent Green, thq' no Precipitation of any muddy Subſtance 
appeared by any Sediment to be made. | 

. In one of that Sort of Conical Glaſſes that has been already deſcrib'd, we 

* put upon ſome Filings of Copper a convenient Quantity of our Spirit of 
Salt; and tho' we obſerv'd, that for a great while it would not part with its 
deep and ſomewhat muddy Tincture; yet we left it in the Yindow for many 
Heeks longer, and at length, towards the latter End of December, we found it 
to have loſt its Tincture ſo much, that the Liquor appeared like common Ma- 
zer. Upon which Obſeryation, tho' the Time of the Year were unpromiſing, 
I thought fit ro try whether the Air in that Seaſon would not have ſome, 
tho' perhaps but a low Operation on the ſaline Spirit; and accordingly taki 
out the Glaſs Stopple to give free Accels to the outward Air, we ble 
that in ſome Hours its Operation on the Liquor was ſcarce ſenſible; but with- 
in about 24 Hours, the Menſtruum had acquired not juſt its former Colour, 
but a ſomewhat faint and moderately tranſparent Green: So that this tincted 
Menſtruum, as it had been very flow in loſing its Colour, fo it did but ſlowly 
and imperfectly re- acquire it. at 

7. We took ſome 12 of Copper, and putting them, together with a Mer- 
curial Gage, in a Conical Glaſs fitted with an exactly ground Stopple of the 
ſame Matter (which was Cryſtalline) we poured on the Filings as much recti 
Hed Spirit of fermented Urine made per /e, as ſufficed to ſwim an Inch or bet- 
ter above them; then carefully ſtopping the Glaſs, coming to look on it many 
Hours after, we 1 that the Mercury in the ſeal'd Leg was conſiderably 
depreſt, and gently drawing out the Stopple, to let in the outward Air, ve 
perceived that Acceſs to have a manifeſt Ee upon the Mercury. 
6. We took a Cry/tal Glaſs of an almoſt Conical Shape, and capable of con- 
| og pron F or 6 Ounces of Water, and furniſh'd with a Stopple of the 
lame Matter, that by grinding was exactly fitted to it. Into this we put 2 
conſiderable Quantity of clean Filings of good Copper, on which we poured 
as much ſtrong Spirit of Fermented, or rather puirify'd Urine, as ſerved to (win 
about an Inch above the Copper, and having let down a Mercurial Gage, ſo 
that it lean' 2 the Bottom and Side of the Gla/5, weclos'd it very well with 
a Stopple, and ſet in a quiet and well enlightned Place, having taken goo! 
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\tice at what Mark the Ouicl-ſilver reſted in the open Leg of the Gage. This 
1 we let in the — alone to work upon the Filings ; which it did, 
as we foreſaw, ſomewhat lowly and very calmly, without producing any Noi/e 
or ſenſible Bubbles, acquiring by D a very pleaſant blue Colour; and the 
Glaſs being kept quiet in the ſame Place for 2 or ; Days longer, the Liquor, 
as I conjectured would happen, began to loſe of the Iutenſeneſs of its Colour, 
which by Degrees grew fainter and fainter, till at the End of 3 or 4 Days, 
the Liquor was grown very pale, and let me little doubt but that, if 1 would 
have ſtayed ſome Days longer, it would have loſt the remaining Eye of Blue, 
and have look'd almoſt like common Water. But being unwilling to tarry ſo 
long, I took out the Stopple, that the Air without the Glaſs might have Ac- 
os to that within; and leaving the Vial in the ſame Place and Poſture, my 
Expectation was ſomewhat anſwered by finding, that within 4 or 7 Minutes, 
if not leſs, the upper Part of the Liquor that was contiguous to the Air, had 
acquired a fine blue Colour, which deſcending deeper and deeper, before the 
End of the 10th¹ Minute had diffuſed it ſelf, but ſomewhat weakned, through 
the Liquor, whoſe Colour was ſuffered to deepen for a while 1 z fo that 
in leſs than a quarter of an Hour from the firſt unſtopping of the Vial the 
Liquor was grown to be throughout of a rich ceruleous Colour, which. 
"de almoſt too opacous within a few Minutes longer: When carefully clo- 
ing the Vial again with the ſame Stopple as before, we ſet it aſide in the fame 
Place, where the included Air being denied all Commerce with the exter- 
nal, the Liquor began again within 2 or 3 Days to loſe of its Colour; and, 
to be ſhort, afforded me the Opportunity of making a 24 Experiment much 
like the former. And the like Succeſs i had, for the main, in a Trial or 
two made in another Glaſs with another Portion of the ſame Spirit of Urine, 
put upon the Filings of Copper; ſo that the Experiment was, in all, made 
= diverſe Times, as well when I was not, as when I was alone: And 
cularly, once to be ſure that the diurnal Air, as fuch, had not any great In- 
_ - the Phenomenon: I made the Trial ſucceſſively about Nine a-Clock 
at Night. | 

In moſt of theſe Experiments I forbore to ſhake the Glaſs, leſt it ſhould 
be ſuſpected, that the Agitation of the Liquor might have raiſed ſome little 
fine Powder that might have been * to have been precipitated out of 
the Tincture, and, being thus mingled with the Liquor again, reſtore it to 
its former Colour; but in Truth I did not perceive an fach Powder to be 
precipitated. And though to obviate the Objection, I forbore to ſhake the 


1 Vial, yet I nk ſuppoſed, that if, by the Agitation of the Liquor, more 
Parts of it ſhould be quickly expoſed to the Action of the Air, the Colora- 

4 tion would be haſtned, which =_ Trial appear'd to be true. 

1 7. We took ſuch a canonical Glaſs, as has bow lately deſcrib'd, and cover- 


mg the Bottom of it with a convenient Quantity of Filings of good C 


., ll ** poured on them as much ſtrong Spirit of Sal Armoniact as ferved to — 
3 bout a Finger's breadth above them; and, having let down ſuch a Mer- 
ic curial Gage as is formerly mentioned, ſo that it leaned upon the Bottom and 


Side of the Glaſs, we cloſed it very well with a Stopple, and fer it wo guy 
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and well enlightn'd Place, having taken good notice at what Mark the Onick- 
ſilver reſted in the open Leg of the Gage. This done, we let alone the Mey. 
ſfrruum to work upon the Filings, which it did, as we foreſaw, ſomewhat flow. 
ly and very calmly, without producing any Noiſe or ſenſible Bubbles, ac. 
quiring by Degrees a very pleaſant blue Colour, and afforded us alſo the Ps. 
nomenon we chiefly look after; which was, that repairing flom time to 
time to the Window to ſee what palt, we perceived, that for 2 or 3 4; 
together the Mercury in the ſeal d Leg of the Cage did, though very ſlowly, 
deſcend till it appeared to be near a Quarter of an Inch lower than at fir ; 
and ly the Depreſſion might have been greater, if the Experiment had 
not diſturb'd; whoſe Event yet ſeem'd ſufficiently to argue, that the 
Spring of the Air contain'd in the Cavity of the Glaſs, and communicating 
with that in the open Leg of the Gage or Syphon, was weakened in Compariſon 
of that in the cloſed Leg, which by the Hermetict Seal on one fide, and the 
Dwick-filver on the other, was kept from ſuch Communication. And I wa; 
farther careful ro obſerve, whether the Depreſſion did not continue at differing 
times of the Day, and found it to do ſo, as well at Night as at Noor, though at 
this laſt named time the San ſhined hot upon the Place and Veſſels too. 

This Experiment was made, in all, 4 or 5 times, though not always with 
equal, _ {till with ſome Succeſs, the Mecrury in the ſeal'd Leg of the Gaye 
being ſometimes more, and fometimes leſs, but lalways manifeſtly 5 
which Phenomenon was confirmed, by the Obſervation we more than once 
made of the ſudden Return of the Quo- ſilver to its former Station, upon the 

ing of the Glaſa, to give free Admiſſion to the outward Air. 

8. A Mercurial Gage having been put into a Conical Glaſs, whole Bottom 
was covered with beaten Coral, ſome Spirit of Vinegur was poured in, and 
then the Glaſs Stopple, which was very well * cloling the Neck exact- 
ly, we obſerved, that —— the working of the AMenfiruum on the Coral, 
Sore of Bubbles were for a good whitd produced, which ſ{ucceflively broke 
in the Cavity of the Veſſel; and their Acceſſion fo conſtiputed Air, 
that they compreſt the Air 8 in the cloſed Leg of the Gage three 
Marks for Divifions which 1 gueſſed to amount to about the third part of 
the Extent it had before: But ſome Hours after the Correſon had ceaſed, the 
Compreſſion made by this new generated ir grew manifcitly fainter, and 
the impriſoned Gage Air drove down the Mercury again till *twas depreſ 
within one Diviſion of its firſt Station; and thereabouts, or a little lower, 
continued 5 or 6 Days; fo that in this Operation there ſeemed to have been 
a double Compreſſive Power cxcerciſed z the one tranſient, by the briſk Agita- 
tion of Vapours or Exhalations, and the other durable, from the Aerial and 
Springy Particles either produced or extricated by the Action of the Spirit of 
Vinegar upon the Coral. eB he * PET" 8 
- Bara Quantity of Spirit znegar being put upon AMinium, it con- 
tinued er Days 2 any ſenſible Depreſon of the Meraumy in either Leg, 
nor did any Change appear in the Gage, upon the Removal of the Stopple, 
though 'rwas evident by the great Sweernels acquired, that it had made a S- &.% 
lution of a great Portion of the Miniu n. Sw Faſt) - I 
2 4 9. } C 3 
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g. We took ſome Filings of Copper, and in a Vial capable of holding fome 
2 or 3 Ounces of Water, we poured on them ſtrong Spirit of Sal Armoniack 
made without Owicklime, till the Liquor reached near an Inch above them. 
'Fhis was done about — —— on _ —.— — — the 
ollowing Monday, mner, it med a deep Blue Tincture, 
ad loft in ſo — it, that it was "anoft like common Water: 
Then to fatisfie a — I unſtopt the Vial, defiring him to place his Eye 
level with the Surface of the Liquor, which in a Minute of an Hour or leis 
appeared to his Surpriſe and Wonder to have — a Blue Tinflure, 
that reached-downwwsrds to the Thickneſs of the of a Knife, the whole 
e becoming of the — — 5 Minutes more, and the Glaſs 

i eſently Aga! where *twas before, appeared not at 
the Tad of 9 — — loft its Tincture; tho now and then within that 
Time t feemed manifeſtly - paler than when the Vial was ſtopt. 

10. We rook a round Val ing about 8 Ounces of Water, — | 
put into it Filings of Copper and a Mercurial Gage, we poured on t = 
ſtrong Spirit of Sal a till it reached >. gag: Height in the Vial,. 
which then being Hermetically ſealed up, was fer by in a South FY/indow, where 
it quickly acquired a deep Blue Ti There it ftood about 12 Days, 
before that Tincbars, which decayed but ſſowly, did little by little grow fo 
diluted that the Liquor was pale and almoſt like Mater; during this ſtay of 
the Glaſs in the Vindow, the Mercury in the open Leg appeared to be im- 
pelld up; and when after 9 a Clock at Night (which Time I choſe to try 
whether the noBurnal Air would have any thing to do with the Phenome- 
non) the hermetic Seal was broken off; immediately upon which there was 
roduced a Noiſe, and the Mercury in the ſhorter and cloſed was briſk- 

impelled our gucls, near + of an Inch; and tho' the Onhce at which 
the Air had Accels was ſcarce wide enough to admit a middle fiz'd Pea, yet 
within a Minute and half the Surface of the Liquor being held between 
the Eye and the Candle, appeared to have acquired a very lovely and fair 
Colour, which reached downwards a quarter of an Inch; fo that the Vial 
ſeemed to contain two very differing Liquors ſwimming one on another, 
and the Coloration piercing and deeper within 7 Minutes in all, the 
whole Liquor had attained a rich Blue Colour. | | 
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ter into the other, the leaſt of the #wo was faften'd to the Hook of an 1 


that theſe two Glaſſes were a little diſtant one from another. The Recipient #3 
was of a Cylindrical Figure, of which one End is all open, to be faſtned to 
the Cement of the Pump; the other is all cloſed, except a ſmall Hole, ha- 
ving a little Edge or Brim; thro* which Hole you paſs the hook'd or 
Wire, and tye an Eel-Skin cloſe about the ſame; and three or four Inches 
higher, the fame Skin is alſo to be tyed about the fron Mit, to keep the 
external Air from entering into the Recipient, and yet without taking away 
the Liberty to ſtir therein what you will by means of the ron Wire, 4 — 
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LXXIX. 1. To mingle diverſe Liquors together by means of the” | Air Preunaica 
Pump, there were employed two ſmal Glaſſes whereof the one could ens ) . Pain: 


Iron Wire, and the greater put under it, and the faid Wire was ſo ordered, u. 119. p. 
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hath a Communication inwards and outwards. For this Purpoſe you muſt 
chuſe that Part of the Zel-Skin that is next to the Head, the other Part be. 
ing pierced with many Holes with Valves that do not always ſhut well. | 

o be the more ſure that no Air enters oy the Ligatures of the Eel-· in, 
you may apply a Tube on the Recipient with Cement, and .— Water into 
this Tube until the El- Stin be quite cover'd therewith. alſo muſt be 
had, that the Hole be exactly filled up by the Iron Wire; for, if it were too 
big, the Zei- Shin would be thruſt into it with great Violence, and fo hinder 
the Liberty of raiſing and ſinking it. | | 

When the Recipient was evacuated of Air, the leſſer Glaſs was by the ron 
Wire let down into the greater, until the Liquors they contain did mingle 
themſelves. Thus fome Agua-fortis was poured into the upper Glaſs, and Hi- 
rit of Wine into the lower, and the Recipient was ſo well exhauſted of Air, 
that the Spirit of Wine boyled up with great Bubbles (as uſually it doth) 
and the Agua-fortis caſt ſome ſmall Bubbles. After that both theſe Li. 
quors were well purged of Air, the upper Glaſs was. ſunk into the 
lower, ſo as that the Spirit of Vine was mingled with the 4gnza-fortis, at 
which Inſtant there was yet ſeen a very conſiderable Ebullition. 

Now to know whether the Agua-fortis gave to the Spirit of Vine ſome 
new Vigor or Force to make it bubble, we mixed without the Recipient ſome 
Aqua-fortis with Spirit of Mine; the Quantity of the former being ſomewhat 
more than that of the latter. This Mixture being put in Vacuo, inſtead of boy]- 
ing up more ſtrongly than the Spirit of Hine, (as 'twas thought it: would 
have done) it only - caſt up ſome few Bubbles: Which ſhewed that the 
Ebullition, which was ſeen when they were mixed within the Vacuum, is of 
the ſame Nature with all thoſe that are made of Acids and. Acalies. For, in 
the very inſtant that they are mixed they make great ions, but ſoon 
after they mortifie one another, and loſe the Properties thty had before. 

Tis alſo probable, that the - Aqua-fortis and the Spirit of Mine would 
boyl always when they are mingled, bnt that the Preſſure of the Air keeps 
— Ebullition from being ſenſible, and appears only when that Preſſure is taken 
off. ä | | : 

"When youemploy re#ified Spirit of Wine inſtead of Aqua- vitæ, there is re- 
quired a greater . of Aqua- fortis to mortifie it. | 

It was alſo experimented, that the Solution of common Salt boyls alſo with 
Spirit of Wine, being mixed in Vacuo; and the Solution of Salt Peter yet more. 
The ſame Experiment was alſo made with common Water, and its Ebullitin 
_ Aqua-vite, purged of Air, was alſo found to be very great, when mixed 
in Vacuo. 

Farther, it is ſomewhat remarkable, that common Water doth not mortifie 
Spirit of Water, as Aqua-fortis doth, though they make Ebullitions with it al- 
moſt of the ſame Degree. The Experiment of it is eaſy: For, making with- 
out the Recipient, a Mixture of common Water and Aqua- vitæ, this being 
put within the Vacuum, bubbles up very well, though the common * be 

| | == there 
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there in greater Quantity than the Agua- vitæ; whereas a Mixture of Ana- 
fan = Se; tid) not there bubble up at all. 
After this, the Experimenter being deſirous to fee whether theſe Eh. 
litions did make new Air; he put in the Recipient a Gage (that is a Glaſs 
Tube fill'd either with Water freed of Air, or with Mercury ſerving to mea- 
ſure the Quantity of the Air in the Recipient) which was 4 Inches long, 
and obſerved, that at the Inſtant when the Liquors were mingled together, 
the Water in the Gage roſe very nimbly to the Top of the Gage; and then 
drawing out this new Air that was made, he made the Gage-H ater ſubſide 
again by Degrees, in like manner as when the common Air is drawn out: 
And by this means it was ſeen, and all theſe kinds of Ebu!litios made an 
Air which expands it ſelf like common Air. Yet it is very remarkable, that 
the Air which is made by theſe Ebullitions, is not of the ſame Nature; For 
it hath been found experimentally, that the Air formed by the Mixtare of 
Aqua-fortis and Copper remains always Air, and always keeps up the Mater 
in the Glaſt at that Height to which it raiſed it; but on the contrary,. that 
Air which hath been produced by the Mixture of O) of Tartar, and Oy/ 
of Vitriol, is almoſt all deſtroyed of it (elf in the —— of 24 Hours, in- 
ſomuch that in the Recipient, 24 Hours after the Ebullition had been there 
made, — Mi was not found much more Air than there was before the ſame 
was made, 
2. Mr. Boyle (as tis recorded in the Journal Book of the Royal Society, Apr. 
OD ave an Account to the ſaid Society of the Experiments he had 
made about generating new Air, or extricating that Air which was lurk-- 
ing before in ſeveral Bodies: At which Time he mentioned alſo ſome ways 
of examining, whether the Subſtance thus produced be true Air or not. 
And long before that Time, viz, An. 1664. the 17 of Mar. (Wirtnefs the 
ſame Journal) Mr. Boyle mentioned to the R. Society, that Corals or Oyſfter-- 
Shells pounded, and put into diftilPd Yinegar,. might. prove fit Subſtances 
to produce Air, wholeſome for Inſpiration. At which Time he alſo ad od 
that ſome fit Animal might be put into a Receiver of his exhauſting En 
ine, and the Air pump'd out till the Creature grew ſickiſn, and that then- 
me new Air might be produced in the Receiver by a Contrivance of making 
diſtill d Vinegar work upon the Subſtances before mentioned, to fee whether. 
by this means the Animal would recover. | | 
About which time Sir Chr. Wren alſo ſuggeſted, to put a fermenting Li- 
r in a Glaſs Ball, and to fit a Hop- Coct to it, and tye a Bladder about 
the top of the Stop-Coct, by which means the Air, to be generated by the Fer- 
rc. Liquor, would into the Bladder, and upon the turning of the 


Stop-Cork be kept there in the form of Air. Mr. Hook alſo mentioned ſe- 


veral' Liquors,. which by their working upon; one another would produce an 
Air; as Oyt of Tartar and Vitriol ;.. Spirit of Wine and Turpentine. And the 
fame made before the R. Society the followi 38 He took a com- 
mon Glaſs Vial with two Pipes, and ſome pF ed Oyſter-Sbells and Aqua- 
fortis; and as ſoon as the latter was by one of thoſe Pipes poured upon the 


tormer,. and the Hole ſtopt with good Cement, the Ebullition, cauſed by the 
„ T i Shells: 


-- 
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Shells being. corroded by the Agua - fortis, did in a very little Time blow up the 
Bladder, tyed on the other Pipe, ſo as to ſwell it mw plump with Air; which 
| Expanſion remained till the Society roſe, after they had order'd the ſaid Veſſel 
to be carefully lock'd up till their next Meeting, which being the Week 
after, the Bladder was then found ſomewhat ſhrunk. The like Experiment 
was made with Bottled Ale, ſuppoſed to yield a more wholeſome Air for Reſ- 
lration. 6 
np 3. One Day we mingled equal Parts of  Aqua-fortis and Aqua-vite; and 
having put two equal Quantities of this Mixture in two ſmall Glaſſes with 
two equal Bits of Iron, one into each; one of the Glaſſes was included in 
Yacuo. Then there was ſeen a very great Ebullition, and the Liquor became 
black, whilſt that which was left without the Recipient wrought almoſt no- 
thing, but remained always tranſparent, and rather White than Black. After 
theſe two Glaſſes had ſtood thus 12 Hours, that which was in Vacuo was ta- 
ken out, and we found that the Iron was almoſt all diſſolved, whereas the other 
was very little diminiſhed. This Experiment ſucceeds quite contrary when 
"tis IE with Aqua-fortis alone and Copper; for then the Diſſolution is leis 
within the Vacuum, than without it. i 

Me made ſome other Mixtures of diverſe Liquors, which make no -Ebu/- 
lition at all in Facuo, no more than they do in open Air. Oy of Olives makes 
none neither with Vinegar, nor with Spirit of Mine, at the inſtant that they 
mingled; neither doth: the ſaid Oy] mortify the Spirit of Wine. Only this we 
obſeryed one Day, that having mingled together, without the Recipient, ſome 
of that Oy] and Vinegar and re of Nine, and put this Mixture in Yacuo, it 
did not boyl up ſo ſoon as when there was no O); but then the Bubbles 
| which it made afterwards were bigger, and they began to ap ain from 
Time to Time, fo that ſome of them were ſeen a Quarter _ Hour after 
the Recipient had been evacuated. Poſſibly this may come to paſs, becauſe 
that the Oy, ſwimming on the Top, retains the more volatile Parts of the Hi 
rit of Wine, which ell would fly away as ſoon as the Air is begun to be 

ump'd out, and at the ſame Time it hinders the Surface of the Liquor be- 

ow from eaſily riſing up into Bubbles, becauſe, to make them do ſo, the 
Parts of the Cy, that flick cloſe to one another, muſt be ſeparated. When 
therefore the volatile Parts are gathered together in a ſufficient Quantity, 
able to ſurmount the Reſiſtance which the i makes to it, they iſſue out 
with much more Violence, than if nothing had retained them. 

All theſe Ebullitious, hitherto ſpoken of, are greater in Yacuo than in the 
open Air But with Lime it is not ſo. For, taking two equal Glaſſes with 
two equal Quantities of Mater, and putting the one of them in Yacuo, the 
other in the free Air, there was let fall into both at the fame Time two 

equal Parcels, of Lime, one into each; and it appear'd, that that which was 
in Vacuo did indeed throw up ſome big Bubbles, but yet fewer of them than 
that which was in the Air ; and having taken it, an Hour after, out of the 


Recipient, and ſtirred the Lime, it was found to have oo the Conſiſtence of 


Dirt, whereas the other had the Conſiſtence of /ecked Lime. The Reaſon ot 
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which may perhaps be, that the volatile Salts of the Lime do exhale whilſt 


the Recipient is emptyin 


There was alſo ſome Plaifer of Paris flecked in Vacuo, and the Ebullition of 
it did there appear much more than it doth in the open Air. When it is not 
touched, the Bubbles that iſſue out leave great Holes in it, and then it ſettles 
very uneven; but raking care to ſtir it until the Bubbles be come forth, and 
prefling it when it begins to ſettle, it becomes very ſmooth, and hath not ſo 
many little Holes as the common Plaiſter. | 

I rook one Day a ſmall Recipient, and inſtead of the Iron Fire, I paſſed in- 
to the little Hole a Sprig of a known Plant, which was Balm, ſo as that 
the Top of the Plant was within the Recipient, and the Roots without. Then 
I cloſed the reſt of the Hole with Cement, and when I had taken away my 
little emptied Receiver, with the Plant half ſhut up therein; I put the whole 
into a great Glaſs fill'd with Water, the Root being downwards; and I faw 
that there were formed Intle Water Drops upon the Leaves that were in Va- 
cuo. I left it 10 Days in this Condition, and during that Time there were en- 
tred about #wo Spoonfuls of Water into the Receiver, and in all Appearance 
this Water had preſſed through the Plant. Yet there appeared no more any 
Drops upon the Leaves; but that might very well come from the groſſer 
* Matter that is in the Water, which had ſtopp'd the Con- 
uits. | 

After this, to know whether any Air had been form'd there, I replaced 
the Receiver upon the Engine, and having whelmed a bigger . it, I faw 
there was bur very little Air formed in the ſmall one, becauſe the great Reci- 

pient was almoſt all empty before the Air included in the little one could lift it 
up. Yet at laſt it did raiſe it, and I inclined the Engine, to the End that the 
little Receiver might not be applied to its Cover, when Lſhould let the Air re- 
enter; and after this Manner both the Reciprents were filled in the ſame Time. 
Then I looked upon the Leaves of the Plant; they were not withered, though 
they were not grown; only the Leaves had in the Middle a little changed 
their Colour, and had a Smell ſomewhat ſowrifh 5. but the next Morning 
the Plant was quite ſpoiled. We may believe that the Preſſure of the Aix 
had made the Water enter into this Plant with fo great a Violence, that 
thereby it had, as it were, morrtified the Parts, Seca in the Middle 
where the Leaves were moſt tender; but this Water ſtill kept the Leaves 
extended, and fo they withered not; but, when the Air came to act upon 
them, the Parts of the Plant which had ſo much ſuffered were ſoon cor- 
rupted by it. For 'tis very probable, as well by this Experiment, as by others 
— 58 to be mentioned, that the Air is x diſſolvent which corrupteth | 
Free bee e t a my „ e 1% 3 
This being done, I made the Experiment the other Way, that is, with 
the Leaves in the Air, and the Roors in a Botfle'of Mater that was in Pacuo; 
and immediately I ſaw Air-Babbles iſſuing out at the End of the Tail #: 
Vacuo. Aſter this, rr Water upon the Leaves, to ſee whether this Air 
eme from thence, and I ſaw indeed ſoon after, that theſe Bubbles began to 
ceaſe; and having taken away the Water wherein the Leayos were, 1 9 4 


Ii 2 
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that the Bubbles began to iſſue out at the Tail as before: And I ſaw them 
{till come out 24 Fours after, but in little Quantity; and at length it quite 
ceaſed, During theſe 24 Hours the Roots di . about four Lines, that 
is, one Ihird of an Inch, which is little leſs than they ordinarily do in the Ai,. 

J kept the Plant in this Condition for four Days upon the Engine, and took 
care from Time to Time to draw out the Air that entered into it by the 
Leaves; and then it began to wither, and the Roots ſhot no more. 

Another Time I put ̃wo Twigs of Balm, each into a Vaal full of Maler, 
and at the End of 5 Days, when I ſaw manifeſtly that they both ſhot Noot! 
included in the HO that of the To which had the Jonge Roots, without 
taking it out of its Vial. At the end of three Days, oblcrving that it wis 
wither'd in Yacuo, I took it out, and changed the Vials of the Twigs, to 
ſee, whether that which remained in the Air, and did thrive very well in 
common Water, would alſo thrive in Mater freed of Air; and whether tha 
which was withered in Vacuo would revive in the common Water and in Air. 
Four Days after J found the Twig that had been i» Vacuo quite ſpoiled, and 
the other ſtill yerdant, but not thriving; and I obſerved, chat it did not be- 
gin to ſhoot in the Mater freed of Air till ten Days after it had been put in, 

This Experiment drew another after 9 to know whether the Water pur- 
ged of Air were leſs fit than common Water to make Plants vegetate. For 
this End I took #wo Vials full, the one of Water pur the other of com- 
mon Water, and having put a Twig of Balm in each, I left them both in 
the Air. I found, that the Fwig in the common Water ſhot at the end of 
2 Days, and in Water purged ſhot this Time neither but . Days after it had 

n put in. 
| 2 1 JIE Experiment once more, and I was much ſurprized to ſer, 
that the Twwig in the Water freed of Air begun this Time to | the 3 
Day, and the other in the common Water, fill the c“. Day. But this ws 
remarkable herein, that the Twig in the Water purged ſhot no more but one 
Root, which grew very long, and on the “h Day only it began a little to 
ſhoot another, which lengthned but one Line in wo Days, whereas the Twi 
in the common Water had then 9 or 10 Roots, which were all very long, 
N always lengthaed five Lines or more in a Day. ; | 
Although this riment appear d at firſt contrary to the precedent, yet 
it ſtill confirmed the firſt Th t, to wit, that the Air which is mixed in 
common Water ſerves for Vegetation, conſidering the little Roor which the 
Twig ſhot in the Water cleanſed of Air. a | 
Alter this, I made ſome Experiments upon harder Plants, One 7 
a green Piece of Sallou- Mood, part in the Air and part in Vacuo, after the. 
ner above deſcribd. I put into Water that Part which was in the Air, and 
the Water preſently began to mount and to pals through the Middle of the 
Wood, and inceſſantly formed Bubbles in the Receiver. Theſe Bubbles con- 
tinucd thus for the Space of 24 Hours; and certainly it was the Water, which 

lng through.the Mood, was in 3 into Air. For I made the 
lame Kxperiment with a Piece af - Baffe, and the Water mounted alſo and pa- 
{ed through it, but it formed no Bubbles. Mean time, if there be Valves in * 
they 
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- they muſt needs be unable to reſiſt rhe Preſſure of the fir; tor I have noted 
in Sallow, as well as in Elm, that the Water paſſes thro' them with che lame 
Facility what End ſocver you put in Vac. 

One Day alſo I put —— upper Eud of a little Elm unnd i in the Yaraim, and 
the lower Bel inthe Air. This tower End I trenchied in Water, as I had done 
the Roots of Balm before: But it was a whole Hour before there appeared 
any Drop of Muter upon the Elm-Leaves in Fuceo, wWherets upon the Ran- 
Leaves the Drops a y. The Cauſe vf which may be the Hard- 
neſs of the Em. But I know not why Water. pafling thro Wood 
forms Bubbles, and in paſſing thro' Leaves forms nothing but oy 
1 made the Ex nent the ocher Way, thac is, the Lihves in the 
Water without the Redpiens, and the lower | End of the Branch in Yatue, and 
I faw, that —— as nothing for 2 Hours time; inſomuch that I cut a little 
of the 3 che Branch which was very tender, and then indeed I 
3 — at the End that was is Vacuo, but that enough 

only to form one Drop, Fuad there dppeard/nd Bubble of Air Then I cut 


the Branch yet a little lower, and theti there was formed one of Wa- 
ter at the End that Dp in Vacuo, but it fell not. And e e Branch 
yet a hetle more, the of Water fcll'dowh 56 'Vacks. ſhews, that 


they wote nor the Fake of the Plant that hindred the Water from 
whilſt the Branch was entire ; but rather that it was the Tenderneſs © 
the Leaves, ſuffering themſelves to be compreſitd by the Prefſure of the Air, 
al that fo che e could not e e Parts. 
1673 in hi a Speck of Rottemeſ;, 9-121 

and Gn; War in the fame —— promote the Corruption, in 4 
Ce = ſhould come to paſs: But I have not "Found that a that any Change happen d 2 P e 
, Tinctoded ina fo 15 of fuſpended * 

Jun. a Reteiver two No/dgays of Roſes, one at the 

n its Tal in a lictle Veſſel full of Water. I alſo put i | 

che ſame Receiver u Give 4 Inches long, to know Whether any Air would be 
there produced. TWO Days after, I found nr bay a little wither'd, / and the 
Water already bann do 8 f to Lines near op of my Gage; and after that 
the Changes of theſe Fimo became fill leſs, ſo that at this preſent ' TAR 
re not moch more-wither'd, and che W arer of the Gape 47 we Ling 
nearcr the Top. The ' which ye cake Water whe od Unohita 
ed a5 the oblige; and as es. Other Rv ; which I hat included ax the lame 
Time, bur with Air, grow meuldy in lefs than 8 

Ar another Time I included one fingle Neft ht zo in a very lirtle Glaſs 
to learn whether it would'Ikeep its Scenf. At the End of 15 Days it looked 
a little 1efsYreſh, but was not ar all wither'd; und h taken it our,” I found 
bee er bur uffer that * 16K both lower and Smell, in leſs 
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_ the Humidity which had inſinuated it ſelf between the Parts thus ex. 
E I did alſo include ſome Gilly-Flowers, which changed but very little; only 
they looked as if they had been dipped in Water. | 
| Flowing included ſome Strawberries, at the End of 2 Days they look'd leg 
freſh, but after that, ſeeing they changed no more, I took them out of the 
Vacuum after they had been there 2 > They had ſtill the, Smell ang 
Taſte of Strawberries; but they had alſo contracted a very ungrateful Taſte 
of the Cement which I then employed to cloſe them up with. 
11 Sp. Ar another Time, I put ſome Strawberries without Cement, making uſe of 
$ + a Skin, after the Manner deſcribed formerly, and I then obſerv'd nothing 
new, except that their Taſte kept good, but was alittle ſowriſh, and that 
they yielded a little Water. 1 | l! | bb | 
Jus, 24. I included ſome Cherries, to the Number of 2F or 30, in a NR. 
ceiver which was almoſt fill'd with them. They all burſt but 2. Two D,, 
after they had a little chang'd their Colour, and thoſe two that before re. 
. mained whole, were now burſt like the reſt. After that, L obſerved.no moe 
ehange in them. ip | 1 
Jul. 20. J included in the Vacuum one Cherry, with eleven great Curran. 
The Cherry burſt preſently, and after that, I found it not changed, only i! 
appear d turned, as the Currants alſo did: This is a Beginning of Putrefaction, 
which may be imputed to the Air that remains in the Receivers. ? 
Jul. 27. I included in the Vacuum four Raſberries and three Currants. The F* 
latter appear'd alſo to be turn'd, and the Raſberries looked leſs freſh than? 
2 were. But 'tis now more than five Months that I perceive no Change 
in them. | | 


Hitherto I had —_— none but ſmall Receivers, which did juſt hold that 
little Fruit I put in them, and the red Currants ſeem d to keep well enough; 
fo that one Day I fill'd a great Glaſs, of the Figure of cupping Glaſſes, with 
them, hoping to keep that as well as the ſinall Receivers. But I was ſurprized BY 
five Days after, to ſee that Bubbles were formed in the Turpentine which Thad BY 
put about the ſaid great Glaſs in the Place where twas faſten'd to its Cover, 
and that theſe Bubbles were burſt outwards; and afterwards. having ſeen that Þ 
the Cover held faſt to the Boli- bead no longer, I made no doubt of the Cur- 
ranti having produced Air enough to lift up the ſaid great Glaſs, and to form 
in the Turpentine the Bubbles J had ſeen. ' I was confirmed in this Thought, 
when I found by the Smell that they had fermented. They were yet good, 
_ ſome that had loſt almoſt all their Taſte, and all their Acidity. 
_--/The-fame thing happen'd to me with a very ſmall Receiver, that could hold 
no more but one Cherry, of that Kind we call Bigarreaux,. and one red Curran. 
Theſe Fruits yielded alſo Air endugh to lift up their Receiver 7 Days after 
they had been included therein: And having reiterated this Experiment, | 
found the ſame Succeſs; only this ſecond Time the Receiver was not lifted 

up till the 11 Day. This Effect is rather to be aſcribed, to the Cherry than 

the Curran, becauſe I have kept Currants to the Number of 14, * 


3 +, f HG 
Glaſs, and they did not raiſe it up. Whence it follows, that the Bigarreaur 
ield much more Air than acid Fruit. | | 
Another Time I included ſome of the ſame Kind of Cherries, a whole 
great Glaſs full, and found, that from the ſecond Day they had yielded Air 
& enough to lift up the Cover. I took away part of the Cherries, and included 
he the reſt again. II; lids Wah cn, WES + yy 
nd This —_—_ Time they did not raiſe the Glaſs till the 8* OY: The Cher- 
te nes looked fair, but they had loſt much of their Taſte, and afterwards they 
W were ſpoiled in leſs than an Hour. 

of © I did alſo one Day include three Pears, of that Sort we call Rouſſeletes, in 
ng a like figur'd Glaſs, which could hold no more. They lifted up the Glaſs at 
a the end of 5 Days, and they were not changed, only one of them was a little 


ſoſter. ' | 1 ft | „ ky 
be | Another Time I put a Peach in ſuch a Glaſs emptied of Air witha Gage to 
„it; and I found, that the firſt 6 Hours the Quick-ſilver in the Gage was riſen 
about an Inch. Yet it was not till the 13 Day that the Glaſs was, lifted up; 


e and the Peach appear'd to have kept very well till then; but after that, it 
rotted N Time. 1 „„.. ES 
W. did once put ſome Bread with a Gage, but I found not that for the Space 
it of a whole Month it had N any Air, ſo that I took it out, and found 
bit yet good; only it had a little taſte of Muſtineſs, which yet appear'd not; 
at all to the Eye, and whereof the Cauſe may be aſcribed to that little Air 
be that might reſt. in the Receiver. Fa ' 1 => 
an One Day I included a Piece of roaſte] Mutton with a Gage, and found, 
ge chat in 4 Days it had yeilded no Air, but after my Abſence of 6 Weeks, I 
aw the Mercury was riſen to the Middle of the Gage, and having taken out 
bat the Meat, I found it of a very ill Smell. 5 a | 
h; Two Days after, I included a Piece of raw Beef, and a Gage with it, and 
ith aw, that in 2 Days the Puick-/lver was riſen an Inch in the Gage; and after 
zd 6 Weeks Abſence, I found the Mercury was got almoſt to the Top of the 
ad wages and that this Meat had contracted a much worſe Smell than that which 
had been roaſted. | 7 
bat . I allo kept for 15 Days a Piece of freſh Butter in Vacuo, and I found, that 
17 it ſmelt more ſtrong than hen I firſt put it in: But yet it could be ſtill 
m eaten upon Bread, whereas another Piepe of Butter, which at the ſame Time 


hr, II bad kept in the Air, Was altogetlier unfit to be eaten. 


od, One Day I covered a Receiver, whoſe 4 Part was fll'd with Water, and n. 122. p.44. 
the reſt all empty. I put it over the Flame of a Candle, and ſaw, that the 


old Water boiled very quickly, yet the Glaſs not much heated; ſo that the Va- 
nt. % boiled near a quarter of an Hour, with a great Ehullition, and the Glaſs 
tet as no more than tepid. ; I then took it away from the Flame, and ſaw that 
,1 the Water continued a very great while boiling, and that it began again from 


Time ro Time. I then believed that the Vapors which had been raiſed into 
be Air, were recondenſed by the Cold, and that that made the hot Water 
ubole up, e uſually. doth when tis put into the Engine, and the Air 
chat preſſes it Exhauſted. Mean Time, 1 have ſince made. the * 
1 "x" 
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with a Gage, and I did not 8 that all the Bubbles that iſſued out of the 
Water made the Mercury rife to Senſe. 

After this, I left y — expoſed to the Froft, FP 1 found that the 
Ice which was made therein was not yet quite free from Bubbles, though the 
Water thereof had boiled in the Vacuum, which one would think ſhould 
have driven out all the Air; yet * Bubbles were there far leſs numerous than 
in /ce made of ordinary Water. 1 perceived not that the Qgict- Silver was 

math riſen in the Gage. Aſterwards 1 melted' this Ie, and put the Water 
abroad to freeze again, ſtill without taking it out of the Vacuum, and I found 
that this ſecond Time it was very much treer from Bubbles. The Glaſs did 
not break; but becauſe it was fomewhat conical, we could not know, whe- 
ther it remained whole upon the Account of its Figure, or beezuſe that the 
Water which was frozen within' was freed of ir. 

After this, I made Spirit of Hine boil in Facua in the ſame Manner 1 did 
the Water, and I faw that it boil'd much faoner. It made the Mercury riſe | 
about an uch in the Gage. Then I took it from the Fire, and faw it conti- 
nue in its Boiling; and even ſinking the Receiver into 'cold Water, it there- 
upon boiled much more ſtrongly. Din would” think this proceeded from an 
Antiperiſtaſis; hut we have more ground to ſay it came from, hence, that the 
Vapors of the Spirit were condenſed, and ſo made the Receiver more emp- 
ty 3 which is ſufficient to make the 'Sp irit of Wine boil, even tho! it were 
not hot. The ck Shver did in 05 Hours ſubſide again, to near half : 
Line as low as it n. Then I put the Receiver over᷑ the Flame again, 
2 * the Mercury riſe more, than two. Inches ; 'v but then the Receiver I 

C 1 

One Day I took a Tube of Plaiſter of Patis, open at one End, and cloſe t 
the . * plied the open End to the Cement as I was wont to do R. BY 
Sly ps aw it was not poſſible thus to exhauſt it, becauſe the Air did 

paſs 1 e Plaiſter. I put therefore a Tube of Nun on the Engine, 
1 g Ara with Wer the Tube of Plaiſter BY. covered there- 
0 z. and hea having cauſed the Pump to be plied, I found, that the ar Wl 
did paſs as caſily thro” the ſaid Plaifter. I 855 . — it with Yenice- Wl 
Tunpentine inſtead of Water, and then I ſaw that it evacuated very well, ad 
that one paſs d thro' it for the Space of π˙· Hours. Then! took ſome 4 
Oyl very hot, and poured 1 it over the Tur; wage, which did melt by this Heat, BY 

and paſs d thro” the Paar Then I took ff this Tube, which was fo per: 
raed by the 4 „and I faw, that 17 5 ag made it tranſparent : Which 
& i My pretty hke, and is to be explicated in the fame Manner as that f 
the little Stone called We A or of . we may boafliſted by the Weigh: Bl 
af the 5 to ors diverſe So penetrate Plaiſter, baked Earth, 
wi 00g, &c, And po 27 NA 85 o'1h I make a good Number of ſuch 
rials, will find thei 55 and Pains recompenſed, by giving to thoſe Mz 

2 5 ale ech Properties as they never had before. 

I did alſo pot ſome Agg. A the Vacuum, and one Day I faw one of then 
break, which I had put in a ſmall Receiver. It burſt upon Rue very firſt Suction 
l that Time I could never make any. bregk, tho'I SOT as Teas 
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1 could thoſe. Receivers wherein I had put ſome. You muſt therefore be- 
in to crack them a little before you put them in the Vacuum, and then they 
45 eaſily break 3 what is in the Egg riſeth all into a very thick Froth. 
I alſo put ſome of t eſe thus ordered over the Fire, where they boiled very 
eaſily, not being preſſed by the Air, but they boiled there very long, before 
it began to appear that they were ſo boiled as to be _ to cat. 
AT the little Bubbles that appear in Mauſtard, do {well and break in vacuo; 
and after that, the Muſtard is ſeen to be without Bubbles. 
One Day I included a black Ribbon in the Vacuum, and then burnt it with 
a Burning-Glaſs. Abundance of Smoke iſſued out of it, which fell by little 
and little, and ſo itted us to ſee the Ribbon plainly; which appeared not 
at all changed. But after I had returned the Air into it, and touched it, I 
found it turn'd to Aſhes. | | y-2044 4447" 1 
Another Time I cauſed alſo ſome Gunpowder to be burnt after the ſame Man- 
ner; and I was much ſurprized to fee that it burnt Grain by Grain, none of 
the Grains kindled firing thoſe which touched. Another Time when the Sun 
had leſs Force, I could not at all kindle the Powder, but I made it only boil 
and emit Store of Smoke. I had put a Gage in the ſame Recipient, by means 
whereof I obſerv'd, that that Smoke produced no Air; for the Ouictſilver 
did not riſe in the Tube. I noted alſo, that this Smoke falling upon the Paſt- 
board, on which I had * the Powder, appeared yellow, of the Colour of 
Brimſtone. Aſter that, I took out the Powder that remained, being like a 
black Maſs, and having put it upon N Coals, I ſaw it burned as doth 
Salt Petre, and ſo it appeared, that the Sulphur was almoſt all exhaled. I was 
IF willing to reiterate this Experiment, and I then ſaw that the Powder after 
7 boyling, fuming, and being kindled Grain by Grain, (as inthe firſt Experiment,) 
10 at laſt flaſnes out all at once, when one hath the Patience to hold the Fire to 
„it with a burning Glaſs. And when the Fumes are gown clearer, you may 
„eee Needles of Salt Petre ſticking to the ſides of the Receiver. | 
| Another Time, I put the Weight of 12 or 1 5 Grains of Powder in a Glaſs, 
ſhaped like a Cupping-Glaſs, capable to hold 14 Ounces of Water, and having 
pu Fire to it, I made the Powder boil and ſmoke as uſually. Afterwards, 
ccing that the Corns began to crack very near one after another; I then took 
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way the burning Concave, for fear all ſhould be kindled together: But it 
vas already too late; for the Corns did continue to crack longer than a ſecond 
of Time, and at laſt all kindled, tho“ there was then nothing left to heat 
dem but the Fire which they had kept within themſelves. The Receiver was 
liſted up above a Foot high without breaking. | 
Another Time I put the Weight of 18 Grains of Powder, together with a 
© Cage, into a Receiver holding 7 Pound of Water; and I ſaw, that the Powder 

was more difficult to be kindled, than in ſmall Receivers. Yet at length it 
was kindled all together, and made the Quict-ſilver riſe to the height of an. 
lich and a half in the Gage; and I am very well aſſured, that all that Air 
was not come from without; for that Part of the Receiver, to which the Co- 
ver is applied, had always been under Water. 
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From what I have been relating, it may be concluded, that there is a yt 
Part of Air in Gun-powder, ſuppoſing, as other Experiments doſhew, that Air 
is about a thouſand Times lighter than Water. For, in this Experiment, the 
Mercury did riſe to the 18** Part of the Height where the Air commonly 
ſuſtains it; and N the Weight of 18 Grains of Powder did 7 Air 


enough to fill the 18h Part of a Receiver that contains 7 Pound of Water. 
Now, this 18* Part contains 49 Drams of Water : Wherefore, the Air, that 
takes up an equal Space, being 1000 Times lighter, weighs = of 49 
Drachms, which is more than 34 Grains. It follows therefore, that the 
Weight of 18 Grains of Powder which I employed in my Experiment, con- 
51 more than 34 of Air, which is about the t Part of 18 Grains. 

It may alſo be calculated, how many Times this Air hath been compreſſed in 
the Powder - But this Calculation is more uncertain than the former, becauſe 
we know not, whether this Air took up more or leſs than the ch Part of 
the Space which the Powder eres But yet *tis certain, that tho' it had 
even taken up 3 Fourths of the whole Room of the Powder, and that the 14 
Grains of other Matter had taken up no more than the one remaini 
fourth Part, ſtill this Air would have been compreſſed about three Hundred 
Times. To calculate this, T ſuppoſe, that the ſpace of a Cubic Foot, can hold 
only 72 Pounds of Gur-powgder, which do contain more than 14 Pounds of 
Air, by the foregoing Calculus; which 1 Air is therefore found in- 
cloſed in the three Fourths of a Cubic Foot. Now, this ſpace doth uſuall 
contain but about 6 Drachms of Air: Wherefore, to make it hold 14 Pou 
of Air, which is near 300 Times ſix Drachms, it muſt needs be, that the Air 
be confpreſſed near 300 Times. | 

There is Reaſon to believe, that this Compreſſion is much greater, becauſe 
a Cubick Foot can hold much more than 72 Pounds of Powger, and becauſe 
alſo that the ch Part of the Yeight muſt not in Appearance poſleſs alone the 
three Fourths, and all the reſt bal up'no more than one Fourth of the Space 
poſſeſſed by all the Powõo deer. 

I ſhould therefore make no difficulty to believe, that all the Effect of Cun- 
powder comes from the Air which is compreſſed therein, and eſpecially in the 
Salt Petre; for J have not yet obſerved that Brimſtone yields Air. Poſſibly 
alſo we may find in Time, that all other Fulminations, Ebullitions, and Fer- 
mentations, that make ſuch ſurpriſing Motions, are nothing elſe but Air com- 
preſſed expanding it ſelf. | 


nr22.p.542, One Day I included in the Vacuum an Inſe& which reſembles a Beetle, but 


is a little bigger, and when I perceived it to appear dead, I gave it Air again, 
and it ſoon after recovered. ''' Then IT put it in the Vacuum again, and having 
left it there for an Hour, I readmitted the Air, and found, he then the In- 
ſeft needed much more Time to recover. I included it there the third Time, 
and having left it there two Days, I gave it Air again, and ſaw it needed 
about ten Hours before it began to ſtir again; yet it recovered well enough 
this Time : But 1 it in again the fourth Time, and left it there 8 
Days, it would never ſtir again. 7 Fx : 
COTS * Intending 
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ing to try the like upon a Butterfly, I ſaw, when T re- admitted 
. che Top of its Back, which before was much ſwelled, did fall 


in more than it ſhould, and the Inſect would not recover. 


alſo killed in the Vacuum many Animals that breath, as Birds, Mice, Rats, 
Rabbets, Cats; and ſome of them I recovered by quickly giving them Air again 
before the Engine was quite exhauſted ; but I never ſaw any of them Revive, 
that had been in a perfect Vacuum. | Ak n 

M. Guide did make frequent Diſſections of ſuch Animals as we had thus 
kill d, and obſerved, amongſt other Things, that their Lungs fell to the bot- 


tom in Water. He faith, that the Solidity or Cloſeneſs of the Lungs of Ani- 


mals, that have died in Yacuo,-comes from hence, that the Blood which is pro- 
pelled into the Lungs by the Vena Arterioſa, doth fo ſtrongly preſs the Bronchi 


of the Arteria aſpera, that it ex reſſes the Air out of them, and glues as 


twere their ſides to one another. But for my part, I do not believe, that the 
Blood of the Vena Arterioſa can thus compreſs thoſe Bronchi, becauſe that the 
ſaid Blood is incloſed in its Veſſels, that keep 


others. Yet I am not ignorant, that the Things that are included in the ¶ ſo- 
phagus do indeed compreſs the aſpera Arteria, and that the aſpera Arteria by 


and hinder it from m tte (. | 


being filled compreſſes alſo the CE/ophagus, upon the account of the Situation 


of theſe two Conduits. But it appears not at all, that the ſmalleſt Ramifica- 


tions of thoſe Bronchi, and of the Vena Arterioſa, are ſituate inthe ſame Man- 


ner; for the Bronchi being harder than the arterial Vein, they will compreſs 


| it more eaſily, than be compreſſed by it; and ſo if you ſhould blow them up 


with Bellows, they would glue the Sides of that Vein together, and hinder 
the Circulation: Which is directly contrary to the Experiment, as M. Guide 
himſelf obſerveth. PL; 

It is therefore far more probable, that if the Lungs be compreſſed, that 
Compreſſion is made by the Pleura, which may be ſwelled within the Breaſt, 


s the Skin is ſwell'd without. Bur it is not neceſſary that the Lungs be com- 


preſſed in vacuoto make them ſubſide in Water; for I have diverſe Times put 
pieces of LUNSS, and whole L in the Vacuum, and they remained there 
extremely ſwell d; but as ſoon as the Air was again intromitred, they became 
very flat and red, and funk to the bottom in Water. Which ſhews, that 'tis 
ficient for getting the Air out of the Lungs to render them cloſe and red ; 
and I have not been able to ex this Effect but by means of the exhauſt- 
ing Engine. For J have left Lungs a whole Night between two Plates, with 
a great Weight upon them, to endeavour to preſs the Air out of them, but 
it would not ſucceed, and thoſe Lungs did ul float upon the Water. I 


have alſo tried to make the Air re-enter into the Lungs, after I had render d 


them ſolid in the Engine, and that I found very eaſy; for drawing them out 
from the bottom of the Water, I did blow into the Aſpera Arteria; and 
the Lungs ſwelled again, and reſumed their ordinary Colour, and floated on 


born. * 


double Bladder very carefully, rr it in a large Receiver, I found 
| 2 


the Water. And this is that which befalls the Lungs of Infants new 8 
| LXXX. I card up a round Glaſs hermetically, and covered it with a ha 


Exper 
ment, M. 
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Ph. Coll. n. 
2. p. 8, 


\ 


(252 ) 
according to m 1 that after about 200 Exhauſtions had been 
it broke « all in Pieces with a very great noiſe. me, 


LXXXI. Papers, of leſs general Uſe, omitted. 


n A Lf eh the W e e at their new Regulation i in the Vear 

n.99.p.6158. 2. An Account " ſome of the natural Things, meth which the intelligent 

HS 44 inquiſitive Signior Paulo Boccone, of Sicily, hath lately preſented the R. 
S. and enriched their Repoſitory. 

«2467.39 3. Remarks by Mr. Ja. Petiver, on ſome Animals, Plants, &c. ſent to him 
from Maryland, by the Reverend Mr. Hugh Jones. | 

past. 4. A Catalogue of Shells, &c. gathered at the Iand of Aſcenſion, by Mr. 
Ja. Cunningham Chirurgeon, with what Plants he there obſerved; communi- 
cated to Mr. 7a. Petiver.. 

1n246.p.390. J. An en of 0 China Cabinet, filled with ſeveral Inſtruments and ſome 

nab pil natural Curiofities of that Country, ſent to the R. Societ 8 by Mr. Buckley, 

2.250.p70- Chief Chirurgeon at Fort S. George; by Hans Sloane, M 

der Hs 6. * 5 ber moſcope and a Baroſcope, invented by Mr. K Boyle, deſcribed by 

2.13.p.218, 7. Dr: Hook's I heel Barometer, deſcrib'd i in his Micrography, is here ſome- 
thing improv'd ; by 9 

n.91.p.5168. 8. Experiments propoled, to ) pxplicate the Reaſon of the Suſpenſion of Mer- 
* in the 70 orricelline Tubes at an unuſual Heights, by by Dr. Wallis. 

80505 ome. Queries, concerning the Nature of Light and Diaphanous Bodies; 
by "Mir. Eqdm. Halley. 

n.79.p.3060. 10. Queries concerning the different Effects of the Sun's Heat collected by 

a burning Concave, and that of Fire, goon Gold, Sc. by P. Fr. Luna. 

usa 11. An Experiment concerning the P of artificial Conglaciation, and 

the remarkable Accidents therein oblerye 3 by the Florentine Philo ;phers, and 
| une in their Saggi ea +4 4 Ie 8 
5 Propoſals to tr he Preumatical En ngine, exhauſted in 
RY "Plants, Seeds, Eggs . &c. by Mr. R. Boyle, and Dr. Beale. 


IXXXII Accounts and Emendations. of. Books, omitted. 


2.27. p. fol. "I 1k Hiſtory of the Royal Society of London, for the 6 of 
eat Philoſophy; by Tho Sprat. _ 
e.36.p.715. 2. The Pragreſs and Advancement of Knowledge ſince the Days of Ariſtotle, 
in - Account, of ſome of the moſt remarkable late Improvements of uſeful 
Lexrning, by Je, Glanvill Lond. 1668, in do. 
os, 145- 3. A. Narration of the Eſtabliſhment. of rhe Lyneei, : an Halian Academy, and 
of 72 Depgn and Statutes. 
denne genes Laertius, Grece & Lane, © cum commentariis integris Doctorum 
Li, 1 ot \Plinii Hiſtoria N aturalis, p. Notwibſandin the great Care of R. P. 2 
Ul 
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duine, in this curious Edition, yet he hath paſt over ſeveral Faults; three of which 
Mr. Halley hath here corrected, viz. | 
1. Lib. 2 Cap. 13. Defectus [ Solis & Lune] Ducentis Viginti Duobus Men- 
Gbus redire in ſuos Orbes certum eſt : V hereas it ought to be CCOXXI1I ; at which 
Time that Period is compleated; and the Moon returns to the Sun and to the 
ſame Node accurately enough, to ber Apogæum very near, and within a few De- 
grees to the ſame Place of the Heavens. | | 
2. Lib. 11. Cap. 37. Jecur maxime vetuſtatis [gp centenis durare Annis 
Ob/idionum exempla prodidere; which Mr. Halley conjectures ſbould either be 
Hoc Seniorum exempla, or Hoc Syrorum exempla prodidere. 
3. Lib. 20, Cap. 14. Inſtead of Syriation & vomicas vulvæ curavit illa, Mr. 
Halley reads Satyriaſin & Yomicas vuluæ curavit. | 
7 e rerum Naturalium Britannicarum, continens Vegetabilia, Animalia, K F 
& Foſſilia, in hac Inſula reperta. Auth. Chr. Merret. M. D. 
8. Muſeo Coſpiano d a quello del famoſo Ulife Aldrovandi, & donato % 14% V 
alla ſua Patria dell' Illuſtriſſimo Signore Ferdinando Coſpi Patricio di Bologna 
& ones re, &c. Deſcrizzione di Lorenzo Legati Cremoneſe. In Bologna 
1678 in Fol. 4 a 75 
g. Muſæi Petiveriani Centuria Prima; Rariora Naturz continens: viz. Ani- 
malia, Foſſilia, Plantas, ex variis Mundi plagis advecta; ordine digeſta: No- Mg 
1 propriis ſignata; & Iconibus Æneis eleganter illuſtrata. Lond. 1696. 
in 8vo. 
10. 1. Saggi di Naturali Experienze, fatte nell Academia del Cimento, in a. 33. p. C0. 
Firenze, An. 1667. in Fol. | ; ho 
2. Eſſays of natural Experiments made in the Academy del Cimento under n.164p.757. 
the Protection of the moſt Serene Prince Leopold of Tuſcany. Eftabliſh'd by 
the 1. clas 12 ; By — 2. * | Us 
11. 1. Miſcellane@s Curioſa Medico- ca, Academiæ nature curioſorum, 
ee Lipſiæ 1670. in 4˙0. * je agen 
2. Annus Secundus; Anni Scil. 1671. Jenæ, 1671, in 4˙⁰ | | 
3. Epbemeridum Medico-Phyſicarum En * Tertius, & c. Lipſæ Deren 
& Francofurti. * in 470. N Ry, | OI e 
2 A mes IV. . Anni 1673 & 7677, Cc. Cum Appendice. Francofurti ange. 
e 1670. in 40. 1 3 fs 
12. 1. Thome Bartholini Acta Medica & Philoſophica Hafnienſia An. 1671 23794135 
& 1672. Hafniæ. 1673 in 40. 0 
2. An. 1673. Hafniæ. 1 75. 1. 114. p- 315. 
13. Georgii Hieronymi Velſchii Hecatoſteæ 2. Obſervationum Phy/fco-Medi- nah. 5.6); 
carum Auguſtæ Vindelicorum. 1675. 1 f 
Stephani Chauvini Lexicon Rationale, five Theſaurus Philoſophicus, Cc. 219992738 
8 1692. jo Folio. ; of | | A 
14. 1. Collegium Experimentale ſive Curioſum, in quo Primaria hujus Seculi 4141846. 
inventa & Pibetiiments Phyfico- Mathematica, A. — 2 — N ature = 
Scrutatoribus ſpectanda exhibuir, & ad Cauſas ſuas Naturales demonſtrativa Me- 
thodo reduxit, Jo. Cbriſtophorus Sturmius Norim bergæ. 167 in 4 5 
2. Pars Secunda. Altor fi. 1685. in 40. | 2 


n. 175 . 


1184. 
. Ex- 
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0. 15. Experienze intorno a diverſe Coſe Natarali, & particolar mente à quelle 
che ci ſon portate dall' Indie; fatte da Franceſco Redi in Firenzi. 167 . in 4˙ů. 
na. p. 33. 16. Obſervationi Naturali, ove 1 contengono materie Medico Fiſiche, Q. 


Natural Obſervations, containing ſeveral Medico-Phyfical, and botanical Mat- 
ters; with diverſe natural Productions; ſeveral Sorts of Phoſphori, ſubterrane- 
ous Fires in.[taly; and other curious Subjects z in familiar Letters, Signior 
Paul Boccone. M. D. Bononia, 1684, in 12 wo. 

n-207-p-37- 17. Muſeo di Filica, & di Eſperienze, arrichito di Figure di Piante Nove 

f. Ofervazione, Note Medicinali e Ragionamenti, ſecondo i Principii di Neoterici, 
diſpofito in Decade VIII. by S. Paolo Boccone. Upon this Book Mr. Ray adds 
here ſome Remarks of his own. : on 

n.73-p2214 18, Philoſophus Autodidactus, exhibitus in Epiſtola, ex Arabica in Latinam 
Linguam verſa, ab Edvardo Pocockio ; Oxon. 1671 in 45. 

n.69-p.2114. 19. Prodromo Overo Saggio di alcune Inventioni nouve premeſſo all' Arte 
Maeſtra, di P. Franciſco Lana S. J. in Breſcia, 1670. in 45e. 

1 20 Of the Uſefulne/s of experimental natural Philoſophy, the ſecond Tome; 

. by the honourable Robert Boyle, Eſquire, Oxon. 1671. in 40. | 
n.103.p.53- 21. About the Excellency and Grounds of the Mechanical Hypotheſis, ſome 

Conſiderations occaſionally propoſed to a Friend, by R. B. E. Lond. 1674. in 40. 
1 22. A free Enquiry into the vulgarly receiv'd Notion of Nature; by the 

. 181. p.16. Hon. R. Boyle, Eſq; Lond. 1686. in 8'9. 

1.40. p. fie. 23. Ren des Cartes Epiſtolæ; Pars Prima & Secunda. Lond. 1668. in 40. 
agree. 2. Le Tome Toiſieme & Dernier des Lettres de M. des Caries. 

Hess. 24. Le Syſtem General de la Philoſopbie; per Francois Bayle. D. M. a Tholouze, 

1696. in Fol. | 
e 27. A Diſcourſe in Vindication of Des Cartes's Syſtem; by Mr. Des Fourne- 
6.622034 inis: To which is annexed, the Syſtem General of the ſame Carteſian Philoſo- 
phy, by Francis Bayle, Lond. M. D. 1670. 

Spal. 26. Philoſophia Veierum, è Mente Renati des Cartes breviter digeſta; ab 
Antonio le Grand. Lond. 1670. in 1 2 00. 
n$6.p.3094 27. Antonii le Grand inſtitutio Philoſophiæ, ſecundum Principia Renati de 
n.109-P:192- Cartes, nova Methodo adornata, & explicata, Lond. 1672. in 8s. 

28. Antonii le Grand Hiſtoria Nature. Lond. 1673. in 89. 
n-123-P-579 29. De conſenſu Vet. & Nove Philoſophiæ, Lib. 4. ſeu Promotæ per Expe- 
rimenta Philoſophie pars prima: Auth. J. B. du Hamel. P. S. L. in 1 2ům0. 
n.65-pa2105, 30. I. De Corporum Affectionibus cum manifeſtis tum occultis, Libri 2 ſeu 
Promotæ per Experimenta Philo/ophie Specimen, Auth. J. B. du Hamel, Paris, 
1670. in 1200. Mr. Boyle's Diſcourſe (in his Origin of Forms and Qualities, 
concerning the Neceſſity of the Creator's Concourſe in the Preſervation of all 
Ti 8 miſunderſiood by Mr. du Hamel, 7s here explained. | 

2. De Corpore Animato, Libri 4. ſeu Promotæ per Experimenta Philoſophie 
Specimen alterum : Auth. Job. Baptiſta du Hamel. P. S. L. Parifiis, 1673. 129. 

1. Clavis A pra aturalis, Ariſtotelica Cartefiana; Editio ſecunda, 
Wo + Opuſculis Philoſophicis varii Argumenti; quibus Errores Scholarum 


Ibid. p. 2106. 


u. 98. p 6171. 


131.790. 


Nur 


paſſim deteguntur. ac veritas Phileſephiæ, quam Cartefianam vocant, confirma- 
7 77D 
32. Elementa 


Auth. Jo. de Raci. Am. 1677. in 4˙0. 
YN = 
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32. Elementa Phyſica, five nova Philoſophie Principia; ubi Cartefianorum *57p3007* 
Principiorum Falſitas oſtenditur, 3 Errores ac Paralogiſmi ad Oculum 
demonſtrantur ac refutantur; a Fran. Willlelmo Libero Barone de Nuland, &c. 
Hagæ Comitis, 1669. in 1229, 

33. Placita Philoſophica Guarini. | 

34. Phyfica in Decem Tractatus Diſtributa z Auth. Honorato Fabri S. J. 2. p. 365: 
Lugd. Gal. 1669 in 49. | | 
35. Honorati Fabri, S. J. Tractatus duo; quorum Prior eſt de Plantis & de Ge- n Na. 
N 3 3 Poſterior de Homine. - 0.18. p. 335, 

6. Traite de Phy/ique par Jaques Rohault, a Paris 1671. in 4*9. 

en Propoſitiones Hydroſtaticæ ad Illuſtrand. Ariſtarchi Samii Syſtema deſ- 
tinatz, & quædam Phenomena Nature generalia. Auth. Franciſco Feſſop Arm. 3.151. 40 
Lond. 1687. in 4*9. 

38. Caſp. Bartholini Thom. F. Specimen Philoſnbiæ Naturalis. Accedit de . r. 
Fontium, Fluviorumque Origine Diſſertatio Phyſica. Amſtelodam. 1697. in 1 2 0. 

39. Thome Cornelii Conſemtini Progymnaſmata Phyfica. n. 30. p. 576+ 

40. Les Eſſays Phyſiques du Siure de Launay. 

41. Eraſmi Bartholin de Nature Mirabilibus Quzſtiones Academicæ. Haf- 2577 
me, 1674. in 4% * 

42. Decameron Phy/ologicum : Or ten Dialogues of natural Philoſophy. To, . * 
which is added the Proportion of a ſtrait Line, equal to half the Arch of n138-p.965. 
a Quadrant. By Mr. Hobbs. 8 

43. Coſmopœia Divina, ſeu Fabrica Mundi explicata, per Ludov. de Beau- u. 55. p.105 
fort. M. D. Lugd. Batav. 1050. in 4˙0. | 

44. Carteſius Moſaizans ; Auth. Job. Amerpoel Leowardie 1669. in 12. mid. 1055 

45. The Divine Hiſtory of the Geneſis of the World, explicated and illuſ- 61083. 
trated, Lond. 1670. in 4*2. | 

46. A Treatiſe of the Bulk and Selvage of the World, &c. by Nath. Fair- ug. p. 6172. 
fax M. D. Lond. 1673. 6 | 

47. Telluris Theoria ſacra. Authore . Burnetio. Lond. 1681. in 4. PhCol.3.p.75 

48. Archeologiæ Philoſophice, five Doctrina Antiqua de Rerum Originibus; 2912-759: 
Libri duo. Auth. Tho. Burnet. Lond. 1692. | 

49. Conſiderations on a Book Entituled, the Theory of the Earth : Publiſh w. 
ed ſome Years ſince by the Learned Doctor Tho. Burnet. Written by Jo. Bur- 
net, Jun. Gent. 


ſo. The Wiſdom of God manifeſted in the Worts of the Creation, in 2 Parts. n.196.p.612. 
By Mr. F. Ray. Lond. 1692. in 82. | 

71 Three Phyſico Theological Diſcourſes, concerning, 1. The Primitive 
Chaos, and Creation of the Yorld. 2. The General Deluge, its Cauſes and Ef- #97 
ſects. z: The Di/olution of the World, by Mr. J. Ray. Lond. 1693. in $9. 

72. The Prodromus of a Diſſertation concerning à Solid contained in a 
Solid, by Nicolaus Steno. Engliſh'd out of Latin. Lond. 1671. in gvo. n.72.p.2186. 

ſ3. An Eſſay toward a natural Hiſtory of the Earth, and terreſtrial Bodies, | 
eſpecially Minerals. As alſo of the Sea; Rivers and Springs. With an Ac. 
count of the univerſal Deluge, and ef the Effects it 1 2 the Eartb. By 
J. Woodward, M. D. Lond. 1695. in 8%. | 


1A. Le 
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n.219.p.181 £4, La vana ſpeculatione diſingannata dal ſenfo: Lettera reſponſiva circa 

* i G Marini, — Petrificati fi travano in varii Luoghi Terreſtri. Di Agoſ. 
tino Scilla Pittore Academico della Fucina, in Napoli, 1670 in . This Book 

is here Abridg'd, ſome ſhort Notes added, and ſome of the Author's Figures an- 
nexed and explained by two of the Fellows of the Royal _— 

1 b. p. 145... J. 1. The Origin of Forms and Qualities illuſtrated by Conſiderations and 

n. 11. p. 191. Experiments; by the Hon. Robert Boyle Eſq; | b os 

n-66-p.2044, Z. The ſame in Latin. Oxon 1669 in 120. 

na8.p. 532, 56. Free Conſiderations about ſubordinate Forms; by the Hon. Rob. Boyl. 

77. Tracts written by the Hon. Rob. Boyle, about the coſmical Qualities of 

2.63 P. aogy. Things; the Temperature of the ſubterraueal and ſubmarine Regions ; and the 
Bottom of the Sea; together with an Introduction to the Hiſtory of particular 
Dualities. Oxon. 1670. in 89. N Hs.) 

n. ra). piss g. 78. Experiments, Notes, c. about the Mechanical Origin of diverſe parti- 
cular Dualities: Among which is inſerted a Diſcourſe of the Imperfection of 
the Chymiſts Doctrine of Qualities; together with ſome Reflections upon 
the 7 1 of Alcali and Acidum. By the Hon. Rob. Boyle, Eſq; Lond. 
1675. in 89. 

n-130.p.766, J. Roberti Boyle Nobiliſſimi Angli & Soc. Regie digniſſimi Socii, Opera 
varia, Geneve. 1677. in 4. This Edition and Tranſlation is here complained 

of for ſeveral Reaſons. | 
n-53-p.ro69, 60. Certain Philoſophical Eſſays, and other Tracts, by the Hon. Rob. Boyle. 
61. Experiments and Confiderations about the Poreſity of Bodies, in two 
Eſſays; by the Hon. Robert Boyle Eſq; Lond, 1684. in 80. 

n96p.6101, 62. Several Tracts written by the Hon. Reb. Boyle, of the ſtrange Subti- 
lity, Efficacy, and determinate Nature of Efuviums; of new Experiments 
to make the Parts of Fire and Flame ſtable and ponderable; together with 
ſome additional Experiments about Arrefting and Weighing of igneous Corpu/- 
cles; as alſo a Diſcovery of the Perviouſne/s of Glaſs to ponderable Parts of 

Flame, with ſome Reflections on it by way of 2 | 

n.150.p.982, x an * of the great Effects of even Languid and unheeded Motions 

4. 1. p.. n. 3. 64. New Obſervations and Experiments in Order to an experimental Hiſt 

. ry of Cold, by the Hon. Rob. Bene Efar. : | 

adp ges. OF: Diſſertations ſur la Nature du Froid & du Chaud, par le Sieur Pet! 

| Avec un Diſcours fur la Conſtruction & l' Uſage d'un Cylindre Arithmetique in- 
vente par le meſme Autheur, a Paris, 1671. | 

PV 2 Thaumantiadis Thaumaſia, ſub Præſidio Dom Chr. Sturmii. Noribergæ, 
Moo. | | 

nc42.p.845, G7. A Continuation of new Experiments Phyſico-Mechanical, touching the 

ring and Weight of the Air, and their Effects ; the I. Part, &c. by the 
on. Rob. Boyle, F. R. S. Ox. 1668. in 4. | 

abe 8 oh vas a Siaclarii Ars Nova & Magna Gravitatis & Levitatis, Roteroda- 

mi. 1669. in 450. a | f 

1.92. p. 5199. o_ Complaints and Suggeſtions by that Author, (in his Preface ) are here anſ- 

wer'd. "| 


16 on. 


69. Demonſtratione 
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60. Dimoſtratione Fiſico-Matematica Delle ſette Propoſitioni, che pro- u. en par, 
meſſe Donato Roſetti, in Firenze 1668. in 4˙0. : 

70. Obſervations w——_ the Torricellian Experiment, and the various So- . 100. P78. 
jutions of the 1 eſpecially touching the Weight and Elaſticity of the Air. 

nd. 1674. in 8e. | 
IT T . written by the Hon. Rob. Boyle, of a Diſcovery of the admi- 972299 
rable Rarefaftion of the Air (even without Heat; New Obſervations about 
the Duration of the Spring of the Air; New Experiments touching the Con- 
denſation of the Air by mere Cold; and its Compreſſion without Mechani- 
cal Engines: And the admirably differing Exten/ion of the ſame Quantity of 
Air rarified and compreſſed. Lond. 1670. in 45. | 

72. Tracts, written by the Hon. Rob. Boyle, containing new Experi 0.92. p. ig 
touching the Relation betwixt Flame and Air, and about Exploſions: An 
Hydroſtatical Diſcourſe, occaſion'd by ſome Objections of Dr. Hen. More, 
&c. To which is annext an Hydroſtatical Letter, about a Way of weighing 
Water in Water: New Experiments of the 2 or Relative Levity o 
Bodies under Water; of the Air's Spring on Bodies under Water; and about 
the differing Preſſure of heavy Solids and Fluids. Lond. 1672. in 8 o. 

73. Tack conſiſting of Obſervations about the Saltne/s of the Sea: Ans. p.125 
Account of a Statical Hygroſcope and its Uſes; together with an Appendix 
about the Force of the Air's Moiſture: And a Fragment about the Natural 
and Præternatural State of Bodies, by the Hon. Rob. Boyle. To all which 
is premiſed a * Dialogue about the poſitive or privative Nature of Cold: 
By a Member of the R. Society. Lond. 1673. in 89. 

74. Tracts, containing, 1. Suſpicions about ſome hidden Qualities of the u. 110 p.26. 
Air, with an Appendix touching celeſtial Magnets and ſome other Particu- 
lars. 2. Animadverſions upon M. Hobb's Problemata de Vacuo. 3. A Dif 
courſe of the Cauſe of Attraction by Suftion : By the Hon. Rob. Boyle, Eſq; 
Lond. 1674. in 82. 


75. A Diſcourſe concerning the Origin and Properties of Wind, Ec. by u. 90. p.y14. 
R. Bohun. Oxon. 1671. in 89, 


76. Aero-Chalinos, ora Regiſter for the Air, (9c. by Nath. Henſhaw. M. D. a 1339.834 
Lond. 1677. in 1 2 0. 


— 


— 


CH AP: It: 


Hyarology. 


J. AKE a Globe of Fir or Maple, or other light Wood, as A. let it u ihe 
| be well ſecured by Varniſh, Pitch, or otherwiſe, from Imbibing Water; — — 
then take a Piece of L or Stone, D, conſiderably heavier than will fink 1 
the Globe : Let there be a long Wire Staple By in dhe Ball 4, and a ſpring- 2.3 f. 4e 
ing Wire C, with a bended End F, and into the ſaid Staple, preſs in with your u 442499 
1 the ſpringing Wire on the bended End: and on Aang the Weight 
Vol II. | a LI D, by 
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Fig. 45- D, by its Hook E, and fo let Globe and all ſink gently into the Water, in 


the Poſture repreſented in the Figure, to the Bottom, where the Weight D, 
touching firſt is thereby ſtopt ; but the Ball, bog by the ＋ ny It acquired 
in deſcending carried downwards a little after the Weight is ſtopt, ſuffers the 
ſpringing ire to fly back, and thereby ſets it ſelf at Liberty to re-aſcend. 

nd by obſerving the Time of the Ball's Stay under Water which may be 
done by a Watch, having Minutes and 24s; or by a good Minute Glaſs; or 
beſt of all by a Pendulum, vibrating ſeconds; the which muſt be three Foot, 
three Inches, and one fifth of an Tank long, viz. between the Middle of the 
Bullet, and the upper End of the Thread, where it is faſtened, or held when 
| run you may, with the Help of ſome Tables, come to know any Depth 
of the Sea. 

Note, That Care muſt be had of proportioning the Weight and Shape of 
the Lead, to the Bulk, Weight, and Figure, of the Glo after ſuch 2 
Manner, as upon Experience ſhall be moſt convenient. 

In ſome of the Tryals already made with this Inſtrument, the Globe being 
of Maple-wood, well covered with Pitch, to hinder r was F++ Inches 
in Diameter, and weighed 24 Pounds; the Lead, of 45 Pounds Weight, was 
of a Gomical, (but is now uſed of a Globous) Figure 11 Inches long, with the 
ſharper End downwards, 154+ at the Bottom in Diameter. And in thoſe Ex- 

riments made in the Thames, in the Depth of 19 Foot Water, there paſſed 

tween the Immerſion and Emerſion of the Globe, 6 Seconds of an Hour; 
and in the th of 10 Foot Water, there paſſed 34 Seconds or thereabouts. 

In the fame Tryalsit was alſo found, that there was no Difference in Time, 
between the Submerſions of the Ball at the greateſt Depth, when it roſe two 
Wherry's Length from the Place where it was let fall, being carried by the 
Current of the Tide, and when it roſe only a Yard, or fo, from the ſame 
place where it was let down: And that it mult beſo in great Depths and ſtronger 
Currents, is as certain, as eaſy to be demonſtrated. 

And if it be alledged, that it muſt be known, when a light Body aſcends 
from the Bottom of the Water to the Top, in what Proportion of Time it 

riſes; it may be conſidered, that in this E eriment the Times of the De- 
ſcent and Aſcent are both taken and compute — ſo that, for this Pur- 
poſe, there needs not the Nicety which is alledged. 6 

Of other Experiments of this way of ſounding without a Line, made by the 
noble Lord Y owns Brounker, Sir Robert Moray Knight, and Mr. Hook, in 
the Chanel at Sheerne/5 ; the following Account was given; viz. 


Ounces, Grains. 


A wooden Ball 4 weighed 7222 oo 
Another wooden Ball 30 22 
A Lead 4 30 oo 
Another Lead B, 30% oo 


The 
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The Ball B, and the Lead B, were let down at 16 Fathom and the Ball 
returned in 48 ſingle Stroaks of a Pendulum, held in the Hand, vibrating 58 
ſingle Stroaks in a Minute. „ 

ſecond Time repeated with the ſame Succeſs; therefore the Motion was 
4 Foot every ſecond. f a 

Again, the Ball A, and the Lead B, whoſe Nail was bended into a ſharper 
F the Ball returned in 39 Stroaks. A ſecond Time repeated with the 

ſame Succeſs at the ſame Depth: | 

Ball B, Lead B, in which Tryal the Line not being clear, ſtopped a 

little the Motion; the Ball returned in 47 at the ſame Depth. | 

Ball 4, Lead 4, at 8 Fathom and 1 Foot, returned at 203 repeated at 8 

Fathom, returned at 19. 

Tried the third Time at 10 Fathom and 4 Foot, returned at 28. 

A fourth Tryal, at the ſame Depth, juſt the ſame. 

At a fifth, at 10 Fathom 5 Foot, returned at 27. 

A ſixth Tryal juſt the ſame. 

A ſeventh at 12 Fathom 5 Foot, returned in 37. 

An eighth Tryal juſt the ſame. 

Another Day near the ſame Place. 

Note, That the Pendulum was this Day adjuſted, and made a little ſhorter, 
there having been but 58 Vibrations in a Minute the other Day. 

Ball 4, Lead B, at 14 Fathom, returned in 325. 

A ſecond Tryal, a little after, in the ſame place, returned in 33. In the 
making of which Trial, the Vibrations were told aloud, and the Lead having 
been let down by a Line, was found to touch the Bottom in juſt half the Time 
the Ball ſtaid under Water. By a ſecond Tryal, the aſcending and deſcend- 
ing was found to be in equal Times. And WP a third Tryal, with another 
Lead, the very ſame found, viz. 164 deſcending, and 164 aſcending. This 
Lead and Ball let down without a Line, the Ball returned in 13 Vibrations; 
2 Sign it went not to the Bottom. 


A Tryal made with a Lead, whoſe iron Crook was faſtned at the Top of g. 46. 


it, ſucceeded very well, and the Ball returned in 344: But by reaſon of the 
Current, the Experimenters could not perceive, when the Lead touched the 
Bottom. This Lead being let down without a Line, the Ball returned in 32+. 
The Depth of Water was now found by the Ship's Lead, to be 14 Fathom. 

Another Tryal was made with a Line, bowing the Point of the Lead, and 
the Ball returned in 34. The fame let down without a Line, the Ball return- 
ed in 6 or 7 Vibrations; a Sign again it went not to the Bottom. In a Tryal 


e Lead, the Ball returned in 34. Repeated again with the ſame 
ucceſs. 


In a Tryal with a Lead, whoſe Nail was ſet ws the Ball returnedin 34. Fig. 48. 
juſt 1 fat 


After which Tryal the Depth was found to be 4 Fathom. The 
Lead and Ball being let down without a Line, the Ball returned at 35. In 
another Tryal with a Lead that never failed, the Ball returned in 34, and the 
Lead touch'd the Bottom at 17. | 

Ws Lis By 
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oy a 1 ryal with another Lead, the ſame Time was found exactly. 
1 a 3d Tryal with this laſt, the very ſame. | 

heſe Tryals were made near about high Water, at the Depth of 14 Fg. 

m— LING by Meaſure; and in them, the Motions ſeem to be 5 Foot every 
econd. ; 

In all theſe Tryals, the greateſt Difficulty was, in the Uſe of Conical Fi. 
gures, with Iron Crooks, to bend the Iron that it might be ſure to carry 

down the Ball with it to the Bottom, and when come thither, to ler it po: 
For almoſt every one of theſe Leads failed in one of theſe Requiſites, ll by 
ſeveral Tryals they had been adjuſted. 

It is not to be omitted, That the laſt Tryals being made near High-water, 
the Ball was found to riſe (by the Boat e to drive) far off upon 
one Side, out of the way, that any light Thing, ſuffered to ſwim on the 
Water, would be carried; which ſeemed to 3 a Motion of the Under- 
parts of the Water, differing from that of the Upper (a thing which is ſaid 
to be at certain Times of the Tides, both at the Mouth of the Sound, and 
of the Streigbis; which deſerves to be farther inquired into.) The Angle 
made by theſe different Motions, ſeemed to be about 40 gr. 


To» fetch w II. Let there be made a ſquare wooden Bucket C, whoſe Bottoms E E, 
ws 9% are fo cantriv'd, that as the Weight A finks the Iron B, to which the Bucket 
pr Hook C, is faſtened by two Handles D D, on the End of which are the moveable 
n24 3.4 Bottoms, or Valves EE, and thereby draws down the Bucket; the Reſiſtance 
Fig. 49. of the Water keeps up the Bucket in the Poſture C, whereby the Water hath, 
all the while it is deſcending, a clear Paſſage through; whereas, as ſoon as 
the Bucket is pulled upwards by the Line , the Reſiſtance of the Water to 
that Motion, the Bucket downward, and keeps it in the Poſture G, 
whereby the included Water is kept from getting out, and the ambient Wa- 
ter kept from getting in. 
By the Advantage of this Veſſel; you may come to know the Conſtitu- 
tion of the Sea-water in ſeveral Depths; and whether it be ſalter at and to- 
wards the Bottom. | 


Diredien fr III. 1. To obſerve in what Proportion the Increaſes of the Tides from the | 
«rving Neap to the Spring Tides, and their Decreaſes, and the Riſings and Falling BW 
Rob. does, of the Ebbs, happen to be in Regard of one another. It is ſu _ upon 
* Nagl. ſome Obſervations, made by Sir Rob. Moray (though not throughly and exact- 
ly performed, ) that theſe Increaſes are in the Proportion of Sines; the firſt 
teas exceeding to the loweſt in a ſmall Proportion; the next in a greater; 
the 3% greater than that; and ſo on to the Midmoſt, whereof the Exceſs is 
teft, diminiſhing again from that, to the higheſt bi 2 Tide; ſo as the 
roportions before and after the Middle, do greatly anſwer to one another, or 
ſeem to do ſo. | 
2. To obſerve the Increaſe and Decreaſe of the Velocity of the Current; 
which is alſo ſuppoſed to be according to the Proportion of Sines. 


3. The 
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3. The exact Meaſures of the Heights of every utmoſt High · water and 
Low- Water from one Spring- Tide to another. 

The exact Heights of Spring- Tides and Spring- Ebbs. 

n Order to all which this fo ping. of ratus 18 propoſed to be made Uſe 
of. In ſome convenient Place upon a |, Rock, or Bridge, Fc. Let there 
be an Obſervatory ſtanding as near as can be to the Brink of the Sea, or upon 
ſome Wall; and if it cannot be well placed juſt where the low Water is, 
there may be a Chanel cut from the ater to the Bottom of the Wall, 
Rock, &c. The Obſervatory is to be raiſed above the Sag 18 or 20 Foot, 
and a Pump of any reaſonable Dimenſion, placed perpendicularly by the Wall, 
reaching above the High-water as high as conveniently may be. Upon the 
Top of the Pump a Pulley is to be Bitened, for letting down into the TP 
a Piece of floating Wood, which as the Water comes in, may riſe and 
with it. And becauſe the riſing aud falling of the Vater amounts to 60 or 70 
Foot, the Counterpoiſe of the Weight that goes into the Pump, is to hang upon 
as many Pulleys as may ſerve to make itriſe and fall within the Space by which 
the Height of the Pump exceeds the Height of the Vater. And becauſe b 
this Means the Counterpoiſe will riſe and fall flower, and conſequently by 1 
Proportions than the Yerght it ſelf, the firſt Pulley may have upon it a Wheel 
or two, to turn Indexes at any 1 required, ſo as to give the minute 
Parts of the Motion, and Degrees of Riſings and Fallings. And becauſe if the 
Hole, by which the Water is let into the Pump be as large as the Bore of the 
Pump itlelf, the Weigbt that is raiſed by the Water, will riſe and fall with an 
Undulation according to the Inequality of the Seas Surface: "Twill therefore 
be fit, that the Hole, by which the Vater enters, be leſs than half as big as 
the Bore of the Pump; any Inconvenience that may fall thereupon, as to the 
Periods and Stations of the Flood and Ebb, not being ont derbe 

7. To obſerve the Poſition and Strength of the Wind, the State of the 


Weather, The Heights of the Barometer, Thermometer, Hygroſcope, and the 
Moon's Age and Place in all Reſpects. | | 


IV. 1. The true Time of the Tides at all Times of the Moon, is very rudes Tides 


ly and ſlightly reckoned up by moſt Seamen and Aſtronomers, moſt of them 3 «Lon 
reckoning, as if the Moon upon ſuch a /et Point of the Compaſs (as the Hen. Philips, 
Seaman calls it) or ſo many Hours paſt the Meridian (as the Almanack-makers : P-. 


reckon) it were High-Tide in ſuch and ſuch a Port at all Times of the Moon. 
And thus they reckon the Tides every Day to differ conſtantly 48 Minutes. 
As for Inſtance, a South-weſt Moon makes a full Tide at London, that muſt be 
underſtood that it is high Tide at London, when the Moon is 3 Hours paſt the 
Meridian. Now this is true indeed at the new and full Moon, but not at other 
Times of the Moon, which few take any Notice of: Only Mr. Booker had 
wont to give this Caveat, that about the firſt and laſt Quarters of the Moon, 
the Neap Tides did not flow ſo long as the Spring-Tides by one Point of the 
Compaſs ; but he gives no Rule to proportion the Difference. 

But 
I 


—— 


court at the leaſt T⅛a Points, that is, an Hour and a half ſooner, in the Quar- 
ters. than in the ne and full Moon. I have alſo found by many Trials, that 


Fig. yo. 


at the new and full Moons, and alſo at the Quarters, and that the greateſt Dif. 


Moon, and the Quarters, which is one Hour and an half. 


at the yew and full Moon, that ſo you may have the true Time of the Tides 
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But obſerving this more narrowly, I find, that at London the Tides fill 


the true Time of the Tides might be found out to be ſomewhat ſhorter and 
ſhorter, from the nem and full Moon unto the Quarters, yet not in an equal 
manner, neither gradually decreaſing from the zew and full Moon until the 
Quarters; but rather, that there was ſome little Difference of Alteration both 


ference fell out in the midſt between them, agreeing very well to a circular 
Proportion after this Manner. 
1. Divide a Circle into 12 equal Parts or Hours, according to the Moon's 
Motion, or Diſtance from the Sun from the new Moon to the full. 
2. Let the Diameter of the Circle be divided into 90 Parts or Min. That is, 
according to the Time of the Difference of Tides between the new or full 


1 3. Make perpendicular Lines croſs the Diameter of the Circle from Hour to 
Our. «ip 3 | | | 

4. Reckon the Time of the Moon's coming to the South in the Circumfe- 
rence of the Circle, and obſerve the perpendicular Line that falls from that 
Point upon the Diameter; and the proportional Min. cut thereby, will ſhew 
how many Hours or Min. are to be ſubſtracted from the Time of high Tides 


that preſent Day. _ 72 
For Example, At London, on the Day of new and full Moon, it is high 
Tide at 3 of the Clock, that is, when the Moon is 3 Hours paſt the Meri 
dian, and ſo by the common Rule, the Moon being about 4 Days old, it will 
be S. about 3 of the Clock, and it will be high Tide 3 Hours afterwards, 
that is, at 6 of the Clock. But now by this Rule, if you count this Time of 
the Moon's coming to the South in the Circumference, the perpendicular 
Line which comes from 3 to 9, cuts the Diameter at 45 Min. which ſhews, 
that ſo much is to be abated from the Time of high Tide in the new and full 
Moons; ſo that it is high Tide 45 Min. before 6 of the Clock; that is, at 5 
Hours 45 Min. and not at 6 of the Clock, according to the common Rule. 
The like you may do for any other Port or Place, knowing the Time of 
high Water at the new and full Moon in that Place: And you may do-it the 
more readily, if you ſet down the Time of high Vater at the new and full 
Moon under the Diameter, as I have done for London, where it is high Tide 
at 3 of the Clock : So that when the Moon is South at 3 of the Clock, 
the Perpendicular cuts the Diameter at 2 Hours 15 M. and ſo when the Moon 
is South at 9 of the Clock, by adding Two Hours 17 Min. you may have 
the Time of High Water, which is 11 of the Clock and 5 Min. 
And thus you may eaſily make a Table, which by the ſouthing of the 
Moon ſhall readily tell you the Time of high Tide at any Time of the Moon, 
as I have done here for London - To which all other Places may be reduced 
to correſpond. | 8 * 
7 1 


— 
2 
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2. 
AA 


| fo 
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between the Neap-tides and Spring-tides in other Places, the Diameter muſt be 
divided into fewer Parts. FE: T+ 1 x da ud eee n 

2. Having taken Notice that the Tides ſeldom” hold out ſo long as Mr. 
Philips's Calculation gives them, I obſeryed them my ſelf more diligently, and 
withthe Help of my Friends and Servants, I noted the Times of above 8o high 
Waters at Tower-wharf. and Greenwich, whereby I found that the greateſt 
and leaſt Differences berwixt the Moon's true Southing and the hi atery, 
were not, as: Mr, Philips had placed them, at the full or new and Qqgarter 
Moons, but the greateſt nearer to the Neaps,, the leaſt to the bigheſt Spring: 
tides. I found alſo, that the Inequality was not the fame that he had made 
it, and after a Tryal or two, that 1 could repreſent and anſwer above 60; of 
theſe Obſervations with leſs than one Quarter of an Hour's Difference; which * 
conſidering how difficult it is to determine the time of an high-W ater exact- 
ly, I cannot but eſteem a very good Agreement. | 9 


. 
j 


makes high Water, that is, at half an Hour paſt Ten. 


Theſe Things I have found to fall out right at Londos for, many Vears,and p26: 
ſo I ſuppoſe they may in other Places; it, the Difference. he not ſo much = 343 P. 12 


3. At the Bar of Dublin, on the new and full Moons, a S. S. E. Moon g. Publins 


by Mr, W. 
Moli 


At Rings-ead, at 3 Quarters after 10. gee 5 P. 
At the Cuſtom- houſe at Dublin, at 11. | On. 
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High-water on the Bar, at 7 a Clock. 


At Rings-end, at a Quarter paſt 5. 

At the Cuſtom- houſe, half an Hour 3» 1 | | 

A Southerly Wind between S. S. E. and 8. S. W. blowing freſh, makes 
it flow near half an Hour longer than its uſual Courſe. 

M B. That this Obſervation makes the Tides, upon the Duarter-Mopy,, 
come in later, in reſpe& of the Moon's Southing, than upon new and % 
Moons by half an Hourz whereas in the River of Thames, as high as London, 
the pat toons make high Water above an Hour and Quarter ſooner, in 
that Reſpect, than the new and full; as may be ſeen in the accurate Tide. 
Tables of Mr. Flamſtend; but it is from hence evident, that the ſame Tables 
are ee the Sea- ports, where there is not the ſame Reaſon for the 
Anticipation of the Neap- Tides upon the Quarter- Moons. | 

The Cauſe of this Phenomenon ſeems to be, that the Impulſe of the Ocean 
in the ©varter-Meons is not fo vigorous as in the yew and full, nor the Motion 
of the Waters ſo quick, (as is evident by daily Experience:) Whence it 
comes to paſs, that in the open Sea, and in Ports upon the Sea-Coaſt, as this 
of Dublin, the High-water Time falls out later than when the Motion is 
more rapid in the ne and full ; but on the contrary, in Rivers, at any con- 
ſiderable Diſtance from the Sea, the Reſiſtance of the Weight of the freh 
Water, which is kept ſuſpended during the Time of the Flood, is lon 
overcome by the more potent Impetus inthe new and full, than by the weaker 

in the Quadratures; and from hence this Difference ſhould be {till more and 
more conſiderable, as the Port is farther remov'd from the Sea. 
Nh u- 4. Our diurnal Tides from about the latter End of March, till the latter 
mouth, by End of September, are about a Foot higher (perpendicular, which is always to 
Colepret, a. be underſtood) in the Evening than in the 2 that is, in every Tide 
55 P. 632+ that happens after 12 in the Day, before 12 at Night. On the contrary, the 
Morning Tides from Micbaelmas till our Lady-Day in March again, are con- 
ſtantly higher by about a Foot, than thoſe that happen in the Evening. And 
this Proportion holds in both after the gradual Increaſe of the Tides Riſin 
from the Neap to the higheſt Spring; and the like Decreaſe of its Height ti 
Neap again is deducted. 
The higheſt menſtrual Spring Tide is always the Third Tide after the new or 
full Moon, if a croſs Wind do not keep the Water out, as the N. E. or N. V. 
uſually dothz whoſe contrary Wind, if ſtrong, commonly makes thoſe to be 
igh Tides upon our Southern Coaſts which otherwiſe would be but low. 
The higheſt Springs make the loweſt Ebbs, (Tho' I am informed by an ex- 
Water-man, that it ſometimes happens, that there may be a very low 
„, tho' no high Spring, which they term an Out- let, or Gurges of the Sea; 
as when a great Storm chances off at Sca, and not on the Land) 

The Water neither flows nor ebbs alike in reſpect of equal Degrees; but 
its Velocity increaſeth with the Tide till juſt at Mid- water, that is, half flown, 
or at half Flood, at which Time the Velocity is ſtrongeſt, and ſo decreaſeth 


p10- 
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ortionably 'rilt high Water, or full Sea, As may be f 
Flowing yl * dy Obſervations made at ſeveral aces. 
And although it be 2 to Plymouth Haven, or the like, where the Wa- 
ter riſeth about 16 Foot (I Gay uſually, becauſe it may vary in this Port from 


ueſſed at by the 


differently Bree for other Places, where it may riſe as many Fathom, or not 


fo high, by a proportional Addition. or Subſtraction. 


| — Time. gz A 
Sa 


7 7 2 2 | 


The uſual Number of Tides, or Times of high Water from Moon to 
new Moon, or from full Moon to full Moon, is 


noctial Points of Aries and Libra, or the next Tide after, 5 as the 
Moon is near her Full or Change, when the Sun thus the ſaid 
Signs: And then it flows in Height about 47 Foot; the welt P eap Tides 
1 in Height 25 Foot. 
hat the loweſt Neap makes the higheſt Spring, if the N. E. Winds 
hinder not, by y Mowing hard, and ſo keep back the Tides; as Fl they 
do when they blow: Whoſe contrary Winds, S. V. if they blow make 
here the higheſt Tides. 
+ That from — the latter End of September, they are 
3 Inches higher, pe L rp in the Evening than in the z 
that is, if high Water ha er the. Sun is the Meridian pony en 
my e Noon 9 hin hr. * from : _ to our Laty-Day, 
we find the contrary, the Day-Tides in that rok 0 New I 
ches than the Night-Tides, x the Tides bezween Mid Mid- 9 q 15 
this Proportion holds in hf after the roy Fs N he the, 5 


— up _ to'the bigh Spring, and the like, Decrealc ae of "thei Height, 


au The e the higheſt menſtrual S -Tide is al the Thi after e full 
Moon or Change-Day, if it be LEE back b 5 Winds. Fl. ſhe 

7. That it flows here on the Change-Day, w wr the Moon is * . the 
Tide flowing in for the Space of 5 Hours, and 


Neap Tides it does not flow here by two Points of K be Cage Jong [og 
Vol. II. M m 


the loweſt Neap to the bighe e Spring above 7 or 8 Foot Hacke et it may in- 


C1 - 


road, 4 
Briſtol 
#. I. I have obſerved, that our Annual Sp Niles do K hon === 


and September, either at the Tide next wp the Sun's Ingt "ul the ægui- 14. f. $13. 


— 


| (:2&); - _. 
6. That the Water flows nor cbbs equal Spaces in equal Times, but it 
Velocity is ſtrongeſt at the firſt, both of the ood and Ebb, and ſo . 
ally decreaſeth until full Sea, or low Water. This is obſerved in Spring 
Tides only, as you may ſee by the following Table, which I have made for 
my Obſeryations of our Tides here. And I have farther obſerved, that it 
| hath flow'd or. ebbed at the firſt of the Tide one Foot in 6 Minutes, or 
_ then the Tide ran out a Foot in 6 Minutes, or did riſe ſo much in 
eight. 1 


9 


7. The uſual Number of Tides from new Moon to new Moon, or from 

Full to Full, is 9. 4 | oP 
8. In the River of Severn, 20 Miles above 2 near Newnham, 160 Miles 
from the River's Mouth | (Lundy) the Head of the Flood at its coming in in 
pring . Tides, ariſeth in Height like a Wall 9 Foot high, and fo runs for 
many Miles together, covering at once all the Shoals which were dry be- 
fore; at which time all Ye/els, that lye in the Way of the ſaid head Tides, or 
(as it is 1 calbd) Boar, are commonly overſet, or carried upon the 
Banks, and the Head of the Tide being paſt, ſuch 1 5; are left dry again. It 
flows there but two Hours and 18 Foot in Height, it ebbs ten Hours. The 
Reaſon of the ſaid Boer is doubtleſs the ſtraitning and ſhoaling of the River 
n ON 16977 e Saud] ard, i 

W 0 | 
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in that Place, it being there but half a Mile broad; as it is but 20 Pearches 
over, three Miles higher; running tapering to Gloucefter. | 

6. We have been informed by a curious Gentleman, that the Annual higheſt 4: Chep- 
Tides about Chepſlow Bridge, were at St. David's and Michaelmas Stream) ib. v. Jie. 
that is, the one a little re the Yernal, and the other ſomewhat after the 
Autumnal Aquinox which alſo with the Conjecture of a very intelligent 
Mathematician, who is withal of 2 that becauſe both are not far from the 
Aguinoxes, tho' the one before, the other after, it might well give occaſion 
to think it was depending on the Æquinox. 85 | | 

7. Our great Bay Mr. Camden — Waſhes, whereas they are only two ſmall 4 Tae of 
Arms of the Sea, running into it, viz. Fo/dike and Croſ5-Keys ; tis full of ;," __ 
Sands, making two Channels to Lynn, and as many to Boſton. It may be uſe- fire, by 
ful to Travellers to have a Table when to paſs over the ſaid Waſhes, tho? Merric, n. 
without a Guide, I would not adviſe them, eſpecially after Freſhes, 323637 
which make the Sands ſhift, and conſequently quick, and Horſes many times 
ſtick faſt: The Way to get them out is, by ſeveral Peoples trampling round 
them at a Diſtance, which by Degrees raiſcth them. 


lt 


| Moon's | Foſdike Ends. | Full 


Moon's Fajas 12 2 * 
Cee. . Tar 


Age. | begins. 


33 
3613 2112 


— — : 


Croſi-Keys, begins to be fordable fifteen Minutes after Foſdile, and a S 
Hour ſooner. : 


8. It is high Water upon the Day of the net and full Min. a 
On the Coaſt of ieee te bp fu gar | «7 . L 
At 3 b. At the Mouth of Garonne, and the Ifle of Nhe. 
At 3+ at St. John de Luz, at Bayonne, and Memiſſan. n es 
At 34h. at Rohan, 2 r . 
At 3 bh. On the Coaſt of Poit os. N e eee | 
At 34 bh. at Ollonne and Beauvoir. TH „ . 
a R T 4 214 
On the Coaſt of Britany. | — 


At 15 B. at Bell-Iſt. ag 20% of (fe RT 
At 3 b. at the Mouth of the Loyre, at Garande, Morbihan, Blatet, and 
Concarneas, 


M m 2 | At 
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At 4h, at Apenars, Vannes, and Aura. a 
At 2 + b. at Apenmark, Audierne, the Race of Fontenay, and Le Conquer. 
At 24 bh. at Breſt, and at Cape de Four. 

At 4 h. at St. Paul de Leon. 

At 4 b. at Port Blanc. 

At 6 b. at St. Malo and Cancale. 

"gp 0n the Coaſt of Normandy. 
At 7 b. at Granville, and Barneville. 
, At. 8 h. at e, and Barfluer. | e 
_ £ At 9 h. at Caen and Honfleur, at the Mouth of the Seine, and at Havre de 
| race. 


At 94 h. at Feſcan, and St. Valeri. 
At 10+ b. at Rouen, Dieppe, and Treport. : 


On the Coaſt of Picardie. 


At +4-b.-at the-Mouth of the Somme, at Eſtaple, Bologne, and Ambletenſi 
At 11 f. at Calais. | 
At,12 h. at Dunkirk, Newport and Offend. 


1 . J have only taken a general notice of the Tides, as that it is high Wa- 
das, by Mr. ter t 7 of the Clock on the Change-Day (in ſome Creeks an Hour or two 


wood, n. 3c. later. The Water riſeth but little, as about 4 Foot at high Water, but at 
p. e. Fpring-Tides it may be a Foot more. The Tides without are very various in 


Setting Sometimes the Tide of Flood ſets to the Eaſtward, ſometimes to the 
Weſtward, but in fair, calm, and ſettled Weather, the faid Tide ſets from 


the Sputh-Eaſt toward the North-Weſt, as they ſay. 


It lows in from the 9 and runs to the South Eaft neareſt; and in 
that Part of the Land, which lies moſt to the North-Nſt, there it is high Wa- 
ter ſooneſt. But the Tide does not always ebb and flow directly that Courſe 
round about our Coaſt; but I ſuppoſe, the Reaſon is, that ſome Points of Land, 
Fange or Shoals may turn its North-Weſt and South -Eaſt Courſe. | 
the c of 10. The Sea runs here along the Shore continually to the Ea ward, at a 
2 eat Rate except at Full and Change, for then it runs to Weſtward, or 
wy 5 P 8 5. 
i dt leaſt makes a great Abate. Nov. 24, 1683. I took the Time of the high 
e. "4. at the Caſtle (as near as I could) at 3 h. 30. p. m. it flowed about 6 
the Foot. F Wee: 
fuxef ly V. 1. The Sea's ebbing and flowing hath ſo great a Connection with the 
2161222 Moon's Motion, that in 2 Manner all I” (wharever other Cauſes — 
D nn nr, nne 2 3 | | 7”; 1 41 : ave 
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„ moan. 
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have joined with it) bayo attributed much of its Cuuſe to the Moon; which 
either by ſome occult Quality, or particular Influence which it bath on moiſt 
Bodies, or by ſome magnetick Virtue, drawing the Water towards it, (Which 
ſhould therefore make the Water there higheſt, where the Maon is vertical) 
or Min Gravity and Preſſure downwards upon the terraqueous Globe (which 
ſhould make it loweſt where the Moon is vertical) or by whatever other 
Means (according to the ſeveral Conjectures of inquiſitive Perſons) hath ſo 

an Influence on, or at leaſt a Connection with the Sea's Flux and Re- 
ux, that it would ſeem very unreaſonable to ſeclude the Conſideration of the 
Moon's Motion from that of the Sea: The Periods of Tides (to {ay nothing 
of the Greatneſs of them near the new Moon, and full Moon) fo conſtantly 
waiting on the Moon's Motion, that it may be well preſumed, that either the 
one is governed by the other, or at leaſt both from ſome common Cauſe. 
The firſt that I know of, who took in the Conſideration of the Karth's 
Motion, ( Diurnal and Annual) was Galileo: Who in his Syſtem of the Worla, 
hath a particular and veiy rational Diſcourſe on this Subject. But that Diſ- 
courſe is to be look d upon only as an Eſſay of the general Hypotheſis; which 
as to Particulars, was to be afterwards adjuſted from L. general Hiſtory of 
Tides, which tis manifeſt enough that he had not ; and which is yet in a great 
Meaſure wanting. ; 

And what I ſay of Galileo, I muſt in like Manner deſire to be underſtood 
of what I am now, ready to ſay to you. For I do not profeſs to be ſo well 
fkill'd in the Hiſtory of Tides, as that I will undertake p ly to accommodate - 
my general Hypothefis to the particular Caſes; or that I will indeed undertake 
for the certainty of it, but only as an Eſſay tet yoke to farther Conſideration, 
to ſtand or fall, as it ſhall be found to anſwer of Fatt. 

I conſider therefore that in the Tides, or the Flux and Reflux of the Sea, be - 
ſides extraordinary Extravagancies, or Irregularities, whence great Inunda- 
tions, or ſtrangely high Tides do follow, which yet perhaps may prove not 
to be ſo merely accidental as they have been thought to be, but might from 
the regular Laws of Motion, if well conſider'd, be both well accounted for, 
and even foretold; there are theſe three notorious Qbſervatians made of the 
Reciprocation of Tides. Firſt the Diurnal Reciprocation, whereby twice in ſome- 
what more than 24 Hours, we have a Flood and an Ebb; ot a high Water 
and low Water, Secondly, the Menſtrual; whereby in onę Hnadiaal Period of 
the Moon, ſuppoſe from full Moon to full Moon, the Time of thoſe diurnal 
Viciſitudes doth move round thro the whole Compaſs of the NvuySijurger, or 
J natural Day of 24 Hours: As for inſtanoe, if at the full Moon, the full Sea 
be at ſuch or ſuch a Place juſt at Noon, it ſhall. be the next Day, at the ſame 
Place, ſomewhat before one of the Clock the Day following, between onc 
and two; and ſo on ward, till at the new Moon it ſnall / be at Mid- night; (the 
other Tide, which in the full Moon was at Mid-nigbi, now in the new M; 
coming to be at Noon) and ſo forw¾ard, till at che next full Moon the full 8 
ſhall. at the ſame Place eme to be at Noon again. Again, that of the 
Spring Tides and Neap Tides, as they are calbd, about the ſull Moon and 
new Moon the Tides are at the bigheſt, at the Quadrutures the Tides are at 
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retarded in its Motion, the incumbent looſe Body wil 
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the loweſt: And at the Times intermediate proportionably. Thirdly, the 4s. 
nua; whereby it is obſerved, that ar ſome times of the Year the Spr ing 734; 
are yet much higher, than the Spring Tides at other times of the Year : Which 
times are uſually taken to be at the Spring and Autumn, or the two Af quinexs;; 
but I have Reaſon to believe, ( as well from my own Obſervations tor many 
Years, as of others, who have been much concerned to heed it, wheregf 


more will be ſaid by and by,) that we ſhould rather affign the beginning of 


February and November, than the two Agquinoxes. 

| 1. Now in order to give an Account of theſe three Periods, according tothe 
Laws of Motion and Mechanick Principles; we ſhall firſt take ir for granted 
what is now a-Days pretty commonly entertained' by thoſe who treat of ſuch 
Matters; that a Body in Motion is apt to continue in its Motion, and that in 
the ſame Degrees of Celerity, unleſs hinder'd by ſome contrary [mpediment : Like 
as a Body at reſt to continue fo, unleſs by ſome ſufficient Mover, put into Mo- 
tion: And accordingly, which daily on — teſtifies, if on a Board or Tx 
ble, ſome looſe incumbent Weight be for ſome Time moved, and have there. 
by contracted an Impetus to Motion at ſuch a Rate, if that Board or Table 
chance by ſome external Obſtacle, or otherwiſe, to be oP or conſiderably 
Hhoot forward upon it; 
and contrariwiſe, in Caſe that Board or Table chance to be accelerated or put 
forward with a conſiderably greater Speed than before, the looſe incum- 
bent Body not IC obtained an equal Impetus with it, will be left be. 
hind, or ſeem to fly backward upon it. Or, which is Galilæo's Inſtance, if 
broad Veſſel of Water, for ſome time evenly carried forward with Water in 
it, chance to meet with a Stop, or to ſlack its Motion, the Water will dah 
forward and riſe higher at the fore part of the Veſſel; and contrariwiſe, if 
the Veſſel be ſuddenly put forward faſter than before, the Water will dah 
backwards, and riſe at the hinder part of the Veſſel. So that an Acceleration 
or Retardation of the Veſſel which carries it, will cauſe a riſing of the Water 
in one Part, and a falling in another; which yet by its own Weight, wil 
again be reduced to a Level as before. And conſequently, ſuppoſing the Ss 
to be but as a looſe Body carried about with the Earth, but not fo united to it 
as neceſſarily to receive the ſame Degree of Impetus with it, as its fixed Parts 
do. The Acceleration or Retardation in the Motion of this or that Part of the 
Earth, will cauſe, more or leſs, according to the Proportion of it, ſuch 1 
daſhing of the Water, or riſing at one Part, with a falling at another, as ö 

that which we call the Flux and Reflux of the Sea. 
Now this premiſed, we are next, with him, to ſuppoſe the Earth carried 
about with a double Motion, the one Animal in BEC, the great Orb, in 
which the Center of the Earth B, is ſuppoſed to move about the Sun 4 


The other Diurnal, whereby the whole moves upon its own Axis, and each 


in its Surface deſcribes a Circle, as DEFGC. | 


It is then manifeſt, that if we ſuppoſe that the Earth moved but by any one 


of theſe Motions, and that regularly with an equal Swiftne/5, the Water havi 
once attained an equal Impetus thereuuto, would a. hold equal Pace wi 


it, there being no occaſion, from the quickning or ſlackning of the Earth's Mr | 


tion, in that Part where the Water lieth, for the Vater thereon either wY 
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ſt forward or back ward, and thereby to accumulate on the other Parts of the 
5 Water But the true Motion of each Part of the Earth's Surface being com- 

vounded of thoſe two Motions, the Annual and Diurnal; (the Annual in BEC, 
f (ing, as Galileo there ſuppoſeth, about three Ties as faſt as a diurnal Mo- 
don in a great Circle, as DEF;) while a Point in the Earth's Surface moves 
about its Center B, from G to D and E, and at the ſame Time its Center B 
be carried forwards to C; the true Motion of that Point forwards, is made up 

Jof both thoſe Motions; to wit, of B to C, and of & to E; but while G moves 
by D to E, E moves back ward by F to G, contrary to the Motion of B to 
C; o that the true Motion of E, is but the Difference of BC, and EG: (For, 
beſides the Motion of B, above the Center, G is alſo put forward as much 
ss from G to E, and E put backward as much as from E to G.) So that the 
Diurnal Motion, in that Part of the Earth, which is next the Sun, as ETC, 
IJ doth abate the Progreſs of the Annual, and molt of all at F; and in the other 

Part, which is from the Sun, as GDE, it doth increaſe it, and moſt of all at 
z; that is, in the Day Time there is abated, in the Night Time is ad- 
= ded, to the Annual Motion, about as much as is & E, the Earth's Diameter. 
Which would afford us a Cauſe of two Tides in 24 Hours; the one upon the 
I greateſt Acceleration of Motion, the other upon its greateſt Retardation. 
2. And thus far Galilæo's Diſcourſe holds well enough; but then in this it 
comes ſhort; that as it gives an Account of two Tides, ſo thoſe uo Tides are 
always to be at F, and D; that is, at Noon and at Midnight : Whereas Experi- 
ence tells us, that the time of Tides moves in a Month's Space through all the 
24 Hours; of which he gives us no Account. For though he do take no- 
ce of a menſtrual Period; yet he doth it only as to the Quantity of the Tides, 
greater or leſs ; not as to the Time of the Tide, ſooner or later. De 


. net, and to move not directly about the Sun, but about the 


Jus with the Fundation of a menſtrual Period of Accelerations and Retardations 
n the compound Motion of ſeveral Parts of the Earth's Surface, yet there is 
Ino good Reaſons to admit of this Hypotheſis. | | 
$ Inſtead of this, that Surmiſe of mine, (for I dare not yet, with Confidence, 
give it any better Name) of what I have ſpoken to you heretofore, (and 
which hath occaſioned this preſent Account which I am now giving you) is 
ao this Purpoſe. . | f 
The Earth and Moon being known to be Bodies of ſo great Connection, as 
What the Motion of One follows that of the Other, may well enough be looked 
pon as one Body, or rather one aggregate of Bodics, which have one com- 
on Center of Gravity, which Center of Gravity, according to the known 
aus of Staticks, is in a ſtrait Line connecting their reſpective. Centers, ſo 
vided, as that its Parts be in reciprocal Proportion to the Gravities of the 
wo Bodies. As for Example, ſuppoſe the Magnitude ( and therefore, 
probably, the Gravity) of the Moon to be about a one. and fortieth Part of 
hat of the Earth: And the Diſtance of the Meoy's Center from ſhe Cools 


To help this J. Bapt. Balianus makes the Earth to be but 3 Pla- ricciali. 

| oon, the Moon Ain. * * 
mean while moving about the Sun, in like Manner as we ſuppoſe the Earth to c. 10. n. 1 
move about the Sun, and the Moon about it. But though this might furniſh P. 216. 2 
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of the Earth, to be about 56 Semidiameters of the Earib, the Diſtance of the 
common Center of Gravity of the two Bodies, will be from that of the Earth 
about r of 56 Semidiameters, that is about + of a Semidiameter of the Eart,, 
above its e in the Air, directly between the Earth and Moon. 
Now fuppoſing the Earth and Moon, Jointly as one Jy, carried about by 
the Sun, in the great Orb of the Annual Motion; this Motion is to be ef. 
mated, (according to the Laws of Static in other Caſes) by the Motion of 
the common Center of Gravity of both Bodies For we ule in Sraticks to 
eſtimate a Body, or aggregate of Bodies, to be moved upwards, downwards or 
otherwiſe, ſo much as its common Center of Gravity is ſo moved, howſo- 
ever the Parts may change Places amongſt themfelves. Eo 
And accordingly the Line of the Annual Motion will be deſcribed, not by 
the Center of the Earth (as we commonly eſtimate it) but by the common 
Center of Gravity of the Bodies, Earth and Moon, as one aggregate. 
Fig. 72. Now ſuppoſing 45 C E, to be a Part of the * Orb of Annual Motin, 
deſcribed by the common Center of Gravity, in fo long Time as from a fu 
Moon at A, to the next new Moon at E; the Center of the Earth at 7, and 
that of the Moon at L, muſt each of them, (ſuppoſing their common Center of 
Gravity to keep the Line A E) be ſuppoſed to derbe a Periphery about that 
common Center, as the Moon deſcribes her Line of menfirual Motion. And in 
like Manner, EFGHyI, from the »ew Moon at E, to the next full Moon at J. 
Fig. 73 From A to E, (from full Moon to new Moon) T moves (in its own Epi- 
cycle) upwards from the Sun: And from E to I, (from new Moon to full 
Moon) it moves cf towards the Sun. Again, from C to E, (from 
laſt Quarter to the following firſt Quarter) it moves forward according to the 
Annual Motion; but from & forwards to C, (from the firſt Quarter to the 
enſuing laſt Quarter) it moves contrary to the Annual Motion. 

It is manifeſt therefore, 2 to this Wypotbeſis, that from the lt 
Quarter to the firſt Quarter (from C to G, while T is above the Line of the 
Annual] Motion) its menſirual Motion in its Eprcycte adds ſomewhat of Accel:- 
ration to the Annual Motion; and moſt of all at E, the new Moon: And from 
the firſt to the laſt Quarter (from & forward to C, while T is below the Line 
of the Annual Motion) it abates of the Annual Motion; and moſt of allat /, 
or A the full Moon. nor 7 + png . 2h 


So that in Perſuance of Galilæo's Notion, the menſtrual adding to, or de. 
tracting from the Annual Motion, ſhould either leave behind, or caſt forward 
the looſe Waters incumbent on the Earth, and thereby cauſe a Tide, (or Ac- 
cumulation of Waters) and moſt of all at the full — and new Moon, 
where thoſe Accelerations or Retardations are greateſt. | 
Now this menſtrua] Motion, if nothing elſe were ſuperadded to the Auna) 
would give us two Tides in a Month, and no more; (the one upon the 4 
celeration, and the other on the Retardation) at new Moon and full Moon; 
ay two Ebbs at the two Quarters; and in the Interyals, riſing and falling 
But the Diarnal Motion, ſuperadded, doth the fame to this Menſtrual, which 
Galileo ſuppoſeth it to do to the Annual; that is, doth add to, or ** « 


ron 
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from the menſtrual Acceleration or Retardation; and ſo gives us Tide upon Tide. 


For in whatſoever part of its Epicycle we ſuppoſe T to be; 25 becauſe, Fig. $4. 


while by its menfirual Motion, the Center moves in the Circle L TN; each 
Point 8 Surface, by its diurnal Motion, moves in the Circle LMV. 
Whatever (accelerative or retardative) the Menfirual would give, 
that Eſſect, by the Diurnal, is encreaſed in the Parts LMN, (or rather 1M, 
the Semicircle) and moſt of all at M; but diminiſhed in the Parts VOI. 
(or rather 200 and moſt of all at O. So that M and O, (that is, when 
the Moon is in the Meridian below or above the Horizon) we are to have 
the diurnal Tide or high Water, occaſion'd by the greateſt Acceleration or 
Retardation, which the Diurnal Arch gives to that of the Menſtrual; which 
ſeems ro be the true Cauſe of the daily Tides, and withal gives an Account, 
not only why it ſhould be every Day, bur likewiſe why at ſuch a Time of 
the Day; = why this time ſhould in a Month run through the whole 24. 
Hours, viz. becauſe the Moon's coming to the Meridian above and below 
the Horizon, (or as the Seamen call it, the Moon's Southing and E 
doth ſo: and like wiſe of the Spring- tides and Neap-tides. For, when it ſo 
happens, that the menſtrua! and diurnal Accelerations or Retardations, be 
coincident, (as at the new Moons and full Moons they are) the Effect muſt 
needs be the greater. And although (which is not to be diſſembled) this 
happen but to One of the Two Tides; that is, the Night- tide at the new 
Moon (when both Motions do moſt of all accelerate, and the Day-tide at 
full Moon (when both do moſt retard the annual Motion;) yet, this Tide 
being thus raiſed by two concurrent Cauſes ; tho' the next Tide have not 
the Cauſe alſo, the > contracted will have Influence upon the 
next Tide; upon a like Reaſon, as a Pendulum let fall from a higher Arch, 
will (tho? there be no new Cauſe to occaſion it) make the Vibration on the 
other Side (ryan the Perpendicular) to be alſo greater: Or, of Water 
in a broad Veſſel, if it be ſo jogged, as to be caſt forward to a good height 
above its Level, will upon its Recoiling, by its own rs (without any 
additional Cauſe) mount ſo much the higher on the hinder Part. 

But here alſo, we are to take notice, that though all Parts of the Earth, 
by its diurnal Motion, do turn about its Axis, deſcribe parallel Circles, 
"= not equal Circles; but er near the /Zquinofial, and leſſer near the 

oles; which may be a Cauſe why the Tides in ſome Parts may be much 
greater than in others. But this belongs to the particular Conſiderations, (of 
which we are not now hy + an Account) not to the general Hypotheſis. | 

3. The annual high Tides having been obſerved (8 y) to happen about 
the Spring and Autumn, they are generall to the two Afquinoxes. 
Bur the E of in Kent, where the Sea being kept out 
with great Earthen Walls, that it doth not at high Water overflow the Le- 
vel; are generally - on oy their Obſervations, - (and Experience dearly 
bought) that their Times of Danger are about the Beginning of February 
and of November : That is, at thoſe Spring-tides which happen near thoſe 

Times; to which they give the Names of Candlemas Stream, and Allballond 
7 RN And if they elcape thoſe * they apprehend themſelves 
ol II. n | out 
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out ren By for thereſt of the Year. And as for March and September 


(the two Aiquinoxes) they are as little ſolicitous of them, as of any other 
Part of the Year. And I have my ſelf very * obſerved (boch at 
London, and elſewhere) that in thoſe Months of February and November, 
(eſpecially November) the Tides have run much higher than at other times; 
particularly in November 1660. I found the Water fo high in King-ſtreet 
Weſtminſter, that it came up not only into the Boots, but into the Body of 
the Coach; and the Palace-yard (all ſave a little Place near the Weſt-end) 
overflowed; as likewiſe the Market-place; and many other Places; and 
their Cellars generally filled up with Water. And in November 1665, it 
may be well remembred what very Wig Tides there were, not only on the 
Coaſts of England (where much Hurt was done by it) but much more in 
Holland, where, by reaſon of thoſe Inundations, many Villages and Towns 
were overflowed. | 
Tis true, there does not happen any ſingle ſignal Accident, which might 
caſt it on theſe times, yet there is a Compound of Two that may do it: 
Which is the Inequality of the natural Day, (well known to Afironomer;) 
ariſing from a double Cauſe. Firſt, becauſe the Sun, by reaſon of its Apo- 
gæum and Perigæum doth not at all Times of the Year diſpatch, in one Day, 
an equal Arch of the Ecliptick : Secondly, 2 Arches of the Ecliptict do 
not in all Parts of the Zodiact anſwer to equal Arches of the Æguinoctial, by 
which we are to eſtimate Time. | b oy 1 
According to the firſt of theſe Caufes, we ſhould have the longeſt Natu- 
ral Days in December, and the ſhorteſt in June, which if it did operate 
alone, would give us at thoſe Times two annual bigh Waters. According 
to the fecond Cauſe, if o ting ſingly, we ſhould have the longeſt Days 
in the two Solftices in June a | December, and the two ſhorteit at the 
ZEquinoxes, in March and September; which would at thofe Times give Oc- 
cafion of four annual high Waters. | | 
But the true Inequality of the natural Days, ariſing from a Complica- 
tion of thoſe two Cauſes; fometimes croſſing, and ſometimes promoting 
each other, though we ſhould find ſome · Increaſes or Decreaſes of the na- 
tural Days, at all thoſe Seaſons anſwerable to the reſpective Cauſes, (and 
perhaps of Tides, proportionably thereunto: Yet the longeſt and ſhorteſt 
natural Days abſolutely of the whole Vear (ariſing from this Complication 
of Cauſes) are about thoſe times of Allhallontide and Candlemas; (or not 
far from them) about which thoſe annual high Tides are found to be: As 
will appear by the Tables of Aquation of natural Days. And therefore, I 
think, we may with very good Reaſon, caſt this annual Period upon that 
Cauſe, or rather Complication: of Cauſes. For (as we before ſhewed in the 
menſtrual and diurual) there will, by this Incquality of natural Days, ariſe a 
phyſical Acceleration and Retardation of the Ezrth's mean Motion, and ac- 
cordmgy a caſting of the Waters backward or forward; either of which 
will caule an Accumulation or high Water. | 
I muſt here add, (that I be not miſtaken) that whereas I caſt the Time of 
the daily Lider to Be at all Places, wien the Moon is there in the Meridian; 
* 1 
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it muſt be underſtood of open Seas, where the Water bath ſuch free Scope 
for its Motion, as if the whole Globe of Earth were equally covered with 
Water: Well knowing, that in Bays and inland Channels, the Poſition of 
the Banks and other like Cauſes muſt needs make the Times to be much 
different from what we ſuppoſe in the open Seas: And likewiſe, that even 
in the open Seas, Iſlands, and Currents, Gulfs and Shallows may have ſame 
Influence, though not comparable to that of the Bays, and Channels. And 
moreover, though I think that Seamen do commonly reckan the time of 
bich Water in - open Seas, to be then, when the Moon is there in the 
eridian (as this Hypothefis would caſt it:) Yet I do not take my elf to 
be ſo well furniſhed with a Hiſtory of Tides, as to aſſure my ſelf of it; 
much leſs to accommodate it to particular Places and Caſes. _ 
It may be thought perhaps, that if the Earth would thus deſcribe an Epi- 
cycle about the common Center of Gravity, ut would (by this its THe of 
Place) diſturb- the celeſtial Motions, and make the apparent Places of the 
Planets, eſpecially ſome of them, different from what they wauld other- 
wiſe be. For though ſo ſmall a Removal of the Earth, as the Epicycle would 
cauſe, (eſpecially if its Semi- diameter ſhould not be above 1 of the Earth's 
Semi-diameter) would ſcarce be ſenſible, if at all, to the remoter Planets; 
yet as to the nearer it might. fo 
To this my Anſwer is, that ſuch Difference hath been obſerv'd, and hath 
very much puzzl'd Aſtronomers to give an Account of. Mr. Horracks was 
fain to have Recourſe to ſomewhat like Kepler's amicable Fibres (which he 
had no Affection to at all) to give Account of the Inequalities of the Moon's 
Motion. And other Aftronomers have introduced (ſome upon one Suppo- 
ſition, ſome upon another) ſome kind of menſtrual. Xiquation, to ſolve the 
ualities of the Moon's Motion, according to her Synodical Revolution, 
or different Af of new Moon, full Moon, Sc.) befides what concerns 
her one — otion. For which, this Conſideration of the com- 
mon Center of Gravity of the Earth and Moon, is ſo proper a Remed 
(eſpecially if it ſnould he found preciſely to anſwer thoſe . — * hich 
I have not examined, but am very apt to believe) that it is ſo far from bei 
with me, an Objection againſt it, that it is one of the Reaſons, which 
me inclinable to introduce it. | | 3 
The like Conſideration ase be had of Jupiter and Saturn, and 
their Satellites, which yet, becauſe of their 8 „ may chance to be ſo 
little, as that at this Diſtance, the. Change of their apparent Places may not 
be diſcernable. For all theſe Satellites are to their Principals, as ſo many 
Moons to the Earth. And Mr. Horrocks expreſſeth ſome ſuch little Ine- 
qualities in Saturns Motion, of which he could not imagine what Account 
to give: Which, for 7 I know, might have been accounted for, if at 
that Time the Satellites of Saturn had been diſcovered, and that Mr. Horrocks 
had thought of ſuch a Notion as the common Center of Gravity of Saturn 
and his Companions, to be conſiderable, as to the guiding of his Motion. 


2. 1. To the firſt Objection, That it appears not how two Bodies, that have — 6 

no Tye, can have uo common Center of Gravity : 'That is. (for ſo I underſtand , > 

thelmendment of the Objection) can act — be acted in the ſame manner, . 
n 2 
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if they were connected; I oy anſwer, that it is harder to ſhew how 
they have, than that they have. That the Loadſtone and Iron have ſome. 
what equivalent to a Tye, though we ſee it not, yet by the Effects we 
know. And it would be eaſy to ſhew, that two Loadſtones, at once ap- 
plied, in different Poſitions, to the ſame Needle, at ſome convenient Diſtance, 
will draw it not to point directly to either of them, but to ſome Point be- 
tween both; which Point is, as to thoſe two, the common Center of At- 
traction; and it is the ſame as if ſome one Loadſtone were in that Point. Vet 
have theſe two Loadſtones no Connexion or Tye, though a common 
Center of Virtue, en to which _— Joy act. And that there is 
fomewhat that doth connect the Earth and Moon, (as much, as what con- 
nects the Loadſtone, and the Iron which it draws,) is paſt doubt to thoſe, 
who allow them to be carried about by the Sun, as one \ggregate or Body, 
whoſe Parts keep a reſpective Poſition to one another: Like as Jupiter with 
| His four Satellites, and Saturn with his one. 

To the Second Objection; That at Chatham and in the Thames, the an- 
nual Spring- tides happen about the 9 not (as this Hypotheſis dont 
ſuppoſe elſewhere to have been obſerved) about the Beginning of February and 

ovember. If their Meaning that annual high Tides do then happen, 
and then only, if this prove true, it will caſe me of half my Work: For 
it is then eaſily anſwered, that it depends upon the e e of the Zodiack, 
the Parts of the Æguinoctial anſwering to equal Parts of the Zodiack, being 
near the Solſtitial Points greateſt, near the Æguinoctial Points leaſt of 
all. But beſides, this annual Viciſſitude of the Aquinoxes, not to ſay of the 
Four Cardinal Points (which my Hypothefis doth: allow and aſſert) believe 
it will be found, that there is another annual Viciſſitude anſwering to the 
Sun's Apogeum and Perigeum. And that the greateſt Tides of all will be 
found to be upon a Reſult of theſe two Cauſes co-operating. And to what 
is ſaid to be obſerved at Chatham', and in the Thames, contrary to that ! 
alledge, as is obſery'd in Rumney-marſh; I muſt at preſent &niyay, and refer 
ro a melius inguirendum. For a good Diary of the Height and Time botli 
of high Water, and low Water, for a Year or two together, even at Cha- 
tham, or Greenwich ;z but rather at ſome Place in the open Sea, or at the 
Land's End in Cornwal, or on the Weſt Parts of Hreland; or at St. Helen; 
or the Bermudas, &c. would do more to the reſolving of this Point, than 
any verbal Diſcourſe withour it. | 

3. To the third Objection, That ſuppoſing the Earth and Moon to move about 
4 common Center of Gravity ; if that the higheſt Tides be at the new Moon 
when the Moon being neareſt to the Sun, the Earth is fartheſt from it, and its 
Compound Motion at the ſwifteft; and that the Tides abate as the Earth approach. 
eth nearer, till it comes into the ſuppoſed Circle of her annual Motion: It may 
be dema why de they not fill abate, as the Earth comes yet nearer to tit 
Sun, and the Swiftneſ5 of its compound Motion ſtill ſlackens ? And fo, ub) 
have we not Spring-tides at the new Moon (when the Motion is fwifteſt) an 
- Neap-tides at full Moon (when the Motion is ſloweſt :) But Spring-tides ] 
both ?- The Anſwer, if obſerved, is already given in my Hyporbefis it (cl Þ 


8 " 
8 * - £ m 
. 


( 277 ) 

Becauſe the Effect is indifferently to follow, either upon a ſudden Accelera- 
tion, or a ſudden Retardation. Now both of theſe happening, the one at 

the new Moon, the other at the full Moon, do cauſe high Tides at both. 
4 To the 4 Objection, That the higheſt Tides are not at all Places, about 
the new Moon, and full Moon; and particularly, that in ſome Places of the 
Eaſt-Indies, the higheft Tides are at the tures : I anſwer in 5 
That as to the particular Yarieties of Tides in ſeveral Parts of the World, I 
cannot pretend to give a ſatisfactory Account, for Want of a competent 
Hiſtory of Tides, Gc. Becauſe, as is intimated in what I wrote in the ge- 
neral, the various Poſitions of Channels, Bays, Promontories, Gulphs, Shallows,, 
Currents, Trade-winds, &c. muſt needs make an innumerable Variety of 
Accidents in particular Places, of which no ſatisfactory Account is to be: 
from the Hypotheſis, though never ſo true, without a due 
| Confideration of all thoſe. hich is a Taſk too great for me to under- 
take, — ſo ill furnifhed with Materials for it. | 
7. To the π Objeftion, That the Spring-tides —_ not with as juſt at 
the Full and Change, but Two or Three Days after : I ſhould with the more 
Confidence attempt an Anſwer, were I certain, whether it be ſo in the open 
Seas, or only in our Channels. For the Anſwers will not be the ſame in botty 
Caſes. If only in our Channels, where the Tides find a large Indraught , but 
not in the open Seas, we muſt then ſeek a Reaſon of it from the particu» 
lar Poſition of theſe Places: But if it be ſo generally in the wide open 
Seas, we muſt then ſeek a Reaſon of it from the general Hypotbefes And, 
till I know the Matter of Fact, I know not well which to offer at. I know 
that Mariners uſe to ſpeak of Spring-tides at the New and Full of the Moon; 


though I have ſtill had a Suſpicion, that it might be ſome Days after, as well 


in the open Seas, as in our narrower Channels. And therefore I have choſen 
to ſay, in my Papers, about the New and the Full, rather than at the New: 
and Full; and even when I do ſay Ar, I intend it in that. laxer Senſe, in 
which I ſuppoſe the Mariners are to be underſtood, for Near. that Time. The 
Truth is, the Flux and Reflux of Water in a Veſſel by reaſon of the jog- 
ging of it, though it follow thereupon, yet is, for the moſt Part, diſcer- 
nable ſome time after. For there muſt, upon. that: Jog,. be ſome time for 
Motion, before the Accumulation. can have made a Tide. And ſo I do not 
know but that we muſt allow it in all the Periods: But in my conjectural Hy- 


pothefis, while it is yet but a Candidate, I did not think my ſelf obliged to 


| ſpeak more nicely. F | 
But now, after all, the cleareſt Evidence for this. Hypotbeſit, if it can be 


had, will be from Celeſtial Obſervations. As for Inſtance; ſuppoling the Fig. y. 
PO 


Sun at §, the Earth's Place in its annual Orb, at T; and Mars (in tion 
to the Sun or near it) at M. From whence Mars ſhould appear in the Zodi- 
ack at , and will ar full Moon be ſeen there to be, the. Moon being at C, 
and the Earth at C; and the like at the new Moon. But if the Moon be 
in the Firſt Quarter at A, and the Earth at az Mars will be ſeen, not at y, 
but at az too flow: And when the Moon is at B, and the Earth at b, Mars 


will 


a 
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will be ſeen at g; yet too low: Till at the full Moon, the Moon at C, 
the Earth at c, Mars will be ſeen at , its true Place, as if the Earth were 
at T. But then after the Full, the Moon at D, the Earth at 4; Mars will 
be ſeen, not at y, but at 4; too forward, and yet more when the Moon, at 
the laſt Quarter, is at E, the Earth at e, and Mars ſeen at 2. If therefore 
Mars, when in Oppoſition to the Sun, be found, all other Allowance being 
made, ſomewhat too backward: before the full Moon, and ſomewhat too 
forward after the full Moon, and moſt of all, at the Quadratares, it will be 
the beſt Gonfirmatibn of the Mporbeſs. The like may be fitted to Mars in 
other Poſitions, mutatis mutandis, and fo for the other Planets. 
But this Proof is of like Nature as that of the Parallaxis of the Earth's 
annual Orb to prove the Copernican Hypotheſis. If it can be obſerved, it 
proves the Affirmative, but 1 cannot be obſerved, it proves the Nega- 
tive, but only proves that the Semi- diameter of the Earth's Epicycle is ſo 
{mall as not to make any diſcernable Parallax. And indeed I doubt that will 
be the Iſſue. For the Seimithairipter, of this Epicycle, being little more than 
the Semi- diameter of the Earth itſelf, or about 14 thereof, as is conjectured, 
in the Hypotheſis from the Magnitudes and Dittances of the Earth and 
Moon compared; and there havlüg not as yet beon obſerued any diſcernable 
Parallax of Mars, even in his neareſt Poſition to the Earth, it is very ſuſ- 
picious, that here it may prove ſo too. 
3. In my Hypotbeſis for Tides, I caſt the annual high Tides for the 
| rs of Medway, about 
the Beginning of November and Febrivayy ; Which 'agrecs: with Obſervations 
= 28H and particularly with that of yours" [Mr. Oldenburgb's] of 
5. 5. 1667. Firn: a het I JST FOOT" er n BETTS 
The laſt Year [1667] when I was preſent in the R. S. I remember an 
Account teen rg of the annual high Tides on the Severn, and at Cheap- 
frow-bridye, to be about the Beginning of March, and the End of September. 
Which though they agree not wich the particular Times on the Coaſt of 
Kent, yet in the general they agree xhus far, That the one is about as much 
before the one quinox, as the other is after the other Aquinox. , Vou now 
acquaint me with the high Tides about February 22, about the Coaſt of Pl- 
month, which is later than that of the Coaſt of Kent, but ſooner than that 
on the Severn. And I doubt not but that in other Parts of the World will 
be rand ether Varieties. .. 100 3907 DLL 
The Reaſons of theſe Varieties are, as I have formerly ſignified, to be at- 
tributed to the particular Poſition of thoſe Parts rather than to the general 
* ene ver parole 1 8 | | 
Of which this, in brief, may ſerve for ſome Account at preſent. The Ge- 
eral ery the Earth's diurnal Motion from Weſt to Eaſt, would caſt 
| e Waters, not following ſo faſt from Eaſt to Weſt, which cauſeth 
the conflant Current within the Tropicks,where the Circles are greateſt, /Yeſtward 
from the Coaſt of Africa to that of America, which is alſo the Cauſe of the 
conſtant Eaſtern Breeze blowing in thoſe Parts. But the Sea thus beating on 
the Coaſt of America, is caſt back as with an Eddy on either Hand, and — 
| | quently 
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uently returns from the American Shore Eaſtward towards the Coalt of 
2 where the parallel Circles to the Æguatof being lels, and conſequent- 
ly the diurnal Motion flower, doth not caſt the Water ſo ſtrongly Weſtwards, 
as between the Tropics, and ſo not ſtrong enough to overcome the Eday, 
which it meets with from the other Motion, which gives the Sea a North- 
eaſterly Motion on theſe Coaſts, as to its uſual Courſe. The Current there- 
fore of our Seas being North-ealterly, we are next to conſider, at what time 
it runs more to the North, and at what more to the Eaſt. When it runs 
moſt Northerly, it runs up the Hiſb- Sea, and ſo up the Severn - When moſt 
Eaſterlygt runs ſtraight up the Channel, and ſo to the Coaſt of Rent: When 
between theſe. it beats againſt Devonſhire and Cornwall, and thoſe Parts. We 
are therefore to conſider, as to the annual Periods, that the annual Motion 
of the Earth in the Zodiack, and the diurnal in the Æquator, are not preciſe- 
ly in the ſame Direction, but make an Angle of 234 Deg. at the Aquinoxes, 
but run, as it were, parallel at the Solſtices ; and as they be nearer or farther 
from theſe Points, ſo is the Inclination varied, which ſeveral Directions of 
Motion do cauſe the compound Motion of both to vary from the Eaſt and 
Weſt more or leſs, according as the Sun's Poſition is farther or nearer the 
Solſtices; and therefore nearer to the Æguinoxes. This Inclination doth caſt 
the conſtant Current of our Seas more to the North and South, and farther 
from it more to the Eaſt and Weſt; which is the Reaſon, why the Current 
up the Iriſb-Sea is nearer to the /Zquingxes (at the Beginning of Mar ch, and 
kind of Sept.) and up the Channel or narrow Seas, farther from it, (at the 
Beginning of Febr. and of Nov.) and againſt; the Coaſts of Devonſbire and 
thereabouts, at ſome intermediate Time. | 


Tides, which he contendeth to be about 4llballantide. and Candlemas; For, ns 
N One Engliſh Seamen 2 are mor to e nue dn n the toha itants fn 
of Rumney-marſb) uſe to 


when the natural Days are longeſt and ſhorteſt. - | Dane 

2. If that which he ſuppoſeth ſhould be the Cauſe of the high Tides, he 
mentions at London in Nov. 1660, and 1656s, the like might be expected every 
November; and. as frequently. in February, of which he gives not one In- 
ſtance. But thoſe high: Tides in the Thames in November, if we dare credit 
the London Watermen, are cauſed by the coming down of the Land. waters, 
after a very great Rain, which being encounter d by the Tide of Flood from 
the Mouth of the Thames, cannot but ſwell to an unuſual Height. To in- 
duce us to believe which, xe neęd only. conſider, that the latter End of 
020. and the Beginning of e | Fele der both thoſe whole. Months) are 
generglly the rainieſt Part of the whole Near. No if the great Rains fall 
o that the Land- waters come down to the flowing Part of the Thames juſt 
upon the Full or Change, when the Spring-tides happen, as they did (for 
Example) Sept. 30. 1555. and Ocho. 22. 1629, (Stow and Howes are m 
2 thole Spring tides mult be the higher, as procceding from 2 

e. | 8 $4.4, * 195 | 


3. There 


4. 1 fear Dr. Wallis may be miſtaken about the annual Viciſſitudes of the Arima 


o ſay, that the highelt Tides in the Year ſeem to fl 2 
happen rather about the Æquinoxes, than thoſe two other aſſigned Times, 64 P. 2061. 
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3. There is another thing notoriouſly known by all Seamen to be a Cauſe 
of high or low Tides, namely, the fitting of the Wind at ſuch or ſuch a Point 
of Compals, and blowing hard. It is the conſtant Saying of all Seamen in Nen, 
that ever I met with, that the North -weſt Winds make the higheft Tides in 
the Thames, Medway, and all the Coaſts about the South and North-forelands, 
and likewiſe on the Coaſt of Holland and Flanders. And the Reaſon th 
alledge for it is, becauſe, fay they, that Wind doth with equal Force blow 
in the Tide of Flood on both Ends of this Iſland of Britain; that is, from the 
Northward between the Coaſts of Scotlaud, Norway, and Jutland; and alſo 
from the Weſtward by the Coaſts of Cornwal, Devonſhire, Dorſetſhire, &c. up 
along the Sleeve z and for the lame Reaſon, they ſay, (and I think truly) that 
a South-eaſt Wind deads and hinders the Tides there. Agreeably to this I 
very well remember, when I was a Boy and lived at Rochefter, that when 
the Tides were unuſually high, the Wind was always N. V. and the Moon 
near the Full or Change. And the Inhabitants about Chatham, the Hundred 
of Hoo, and the Iſle of Graine, will with one Voice ſay, that they never fear 
their low Marſbes being overflowed by the Tide, buti when the Wind is at 
VN. V. or thereabouts, upon the Spring-tides. Here at Weymouth, thoſe able 
and antient Feamen I have talked with, tell me, that a S. S. E. Wind makes 
the greateſt Tides, and that according to the Degree of the Wind, :c2teri; 
; paribus, the Tides riſe more or leſs notably, but that they never obſerve any ex- 
traordinary ſwelling Tides about Allballontide or Candlemas, unleſs the Wind 
be about 8. S. E. And the Reaſon they give for that Wind's raiſing the 
Tides thete, is, in my Opinion, very convincing, if we confider the lying ofthe 
Haven in the Map. And forthe fame Reaſon, I ſuppoſe, the Wind fromthe 
ſame Point may make the 7 beft Tides at Southampton; a Weſterly Wind at 
Briſtol and Severne; an Faſter Wind at Hull; a North-caſt Wind at i. 
bych and Lynn; a Southerl Wind upon the oppoſite Coaſts of England, and 
Treland, &c. And am confident if more particular Enquiry be made in Run 
ney-marſh, it will be found, that Dimchurch Wall is never in Danger of being 
overflowed or broken by the Tides, but upon very ſtormy and tempeſtuous 
Weather; eſpecially when the Wind either blows right upon the Shore, or 
when it fits in that Point that raiſeth the Tides higheſt there. And if we do 
but conſider that Allballontide and Candlemas are no more famous for the 
longeſt and ſhorteſt natural Days, than they are generally infamous for ſtormy 
Weather; eſpecially the former Seaſon, (Wel and Windy Weather being 
-moſt concomitant) we have good Ground to attribute high Tides at thoſe times 
of the Year to another Cauſe than the Author fuppoſeth, and make a more 
than probable Conjecture at the Occaſion of the Miſtake. It is true, March 
is very often more ſtormy than February, (tho ſeldom fo ſtormy as October 
and November) which poſlibly might occaſion that Opinion, which ſome 
hold, (of which Number Pliny is one) that the higheſt Tides are about the 
Zquinoxes. And if the Thing were found to hit pretty frequently in March, 
Men might not be careful to obſerve. the other j ky tho? yet it can- 


not be deny d, that we have bluſtering Weather many times before Michael. 
mas. In Confirmation of all this that I have faid, concerning the Influence 2 


* 
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he Winds being conſiderable on the Tides, I ſhall add theſe following Col- 
[eftions of m x >o out of Hiſtories, Chronicles, &c. 

1250. Octob. 1. (Saith Holinſbead) upon the Change of the Moon, was a moſt 
dreadful Inundation of the Sea, that did exceeding much hurt jto Holland be- 
yond Sea, Holland in Lincolnſhire, and the Marſh Ground in Flanders, and 
drowned Wincbelſea. But he tells us withal, that an unheard of Tempeſt of 
Wind accompanied it. F 
1555. Sept. 30. (Saith Stow) was a notable Inundation of the Thames, but 
he Ch withal, that it was by occaſion of a great Wind and Rain that had 
fallen; the Moon was in Perigeo. - : 2 a 
1544 March 10. I find this Manuſcript Note in Latin in an Ephemerides 
for that Year, over againſt the Day; Septentrionis maxima Sevitia  Nivis floces 
magni, ingens, frigus. Maxime tumeſcebat æſtus Maris die & nocte, nam ex- 


= currebat in Agros late. 


s when the Moon was in Perigæo, as ap 


1592. Sept. 6. Wedneſday, (faith Stow) the Wind being Welt and by South, 


as it had been for 2 Days before very boiſterous, the Thames was made ſo 
void of Water, by forcing out the freſh, and keeping back the ſalt, that Men 
n diverſe Places might go 200 Paces over, and then fling a Stone to 


Land, Ce. 


1600 Decemb. 8. I find this Note written in another Ephemerides for that 
Year, over againſt the Day, by an unknown Perſon, who, as it ſeems, was 


i then at Venice, (where a South Eaſt Wind makes the higheſt Tides) Inunda- * | 
io venitis 6 ped. temp. Sirocco. 


1601. (Saith Grim/ton in his Netherland Hiſtory) the Sea being forced in by 
a ſtrong N. W. Wind, did ſome Miſchief to Oftend. | 

1601. OfFob. 26. St. n. 4 great Tempeſt, faith the ſame Author, and the 
Wind V. N. W. and the Tide much higher than uſual at Oftend. | 
1602. Feb. 23, 24. St. n. Blew a terrible North Weſt Wind, which made 
the Water riſe higher than uſual at Offend. - /dem. 11 

1604 March 1. n. fl. The Wind was _ eat at Weſt and North Weſt, 
with a furious Tempeſt, the Tide at Of ling ſo high, as it had not done 
in Forty Years before. dem. 
The Perigæoſis of the Moon alſo ſeems to have, at leaſt, ſome Influence on 


the Tides, and to make them ſwell higher than elſe they would do. For I 


have found by obſerving the Tides, as often as I had leiſure, ſeveral high Tides 
being in, 


Wand /nundations, tho' I mult not ſay all, to happen upon the Moon's 
CTY. EST her 62+ corp For fre = | 


le. 
ation mentioned before out of Holinſbead, 1 270, OF. 1. 
| by Calculation. 
1530. Nov. 5. That Inundation on which was made the Diſtick. 


Anno ter deno poſt ſequimille, Novembris 
Quintay: fat ſalſis Zelandia tota ſub Undis, 


ra O0 2710 ; 


That famous In 
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Was, when the Moon was in Perigzo. ; 

Jan. 13. 1554. The Sea, faith Micbell in his Chronicle, brake in at Sand. 
wich, overflowed all the Marſhes thereabout, and drowned much Cattle, 
the Moon in Perigæo. | | 

1570. Nov. 1. Was a dreadful Flood at Antwerp, and on all the Coaſts of 
Holland, that made infinite Spoil ; the Moon in Perigæo. 

1600. Dec. 8. Above mentioned; the Moon in Perigæo. 
- 1608, Fan. 20. Was 2 = lnundation in Severne, mentioned in Hor; 
Chronicle; that did much Hurt in Semerſetſhire and Glauce fer ſbire, &c. the 
Moon in Perigæo. : : TI r 

1643. Jan. 23. fi. u. faith a little Lau- Dutch Chronicle that I have, va 
a terrible High- water Flood in Frieſſand, &c. whereby much Hurt was done 
to the Dytes; and at Gaes by Haerlingen, the dead Bodies ſtreamed out of the 
Earth; the Moon in phy 

1651. Feb. 23. ft. u. (ſaith the ſame Chronicle) was St. Peter's high Flood, 
whereby much Hurt was done to the Dykes in Frieſſaud, Embderland, and 
elſewhere; and not far from Dockum, by Oudi-woudumer Ziil, is a Breach of 4: 
Roods long, broken inthe Dyke. the Moon in Perigzo. 

Aug. 2. 1657. ft. v. At Feverſham, where I then lived, was a very high 
Spring-tide ; and yet the Wind was at South Eaſt, which deads the Tides 
there; the Moon in Perigæo. | 
Aug. 22. 1658. fl. v. At Faverſham was a very high Tide in the Afternoon, 
tho' the Wind was Southeriy, and blew very ſtiff, which the Seamen there 
wondred at; the Moon in Perigæo. | | 

1661. Upon Michaelmas Day was a great Overflowing of the Severne, that 
it drownes the lower Ground lying by it; I lived then in Giouceſtorſpire, and 
immediately as ſoon as I heard of it, I noted it down in my Memorandum; 


the Moon in 1 | 85 5 | 

The Scheme of the Yeatber printed in the Hiſtary of the R. S. tells us, that 
May 24, 1663, was a very great Tide at Zoudon. But it tells us withal that 
the fame Day the Moon was in Perigzzo. | | | 

* 19. 1669. Here at Weymouth, 1 obſerved my ſelf a very high Tide; 
and ſo did ſeveral Seamen in that "Fown, - who. red at it, the Weather 
being very calm, and t hat litle Wind that was, being at North-Eaſt, which 
ules to contribute noth ing at all to the Tides in that Haven; the Moon in 


Farther, that which inclines me to believe that the Perigæoſis of the Mon 
15; of Ome Concernment in this Matter, is, becauſe it is a Maxim amongſt our 
Kentiſh Seamen, that they never haue two running Spring- tides (as they call them 
together, bus that the next Spring- tide, after a high running Spring, » 
proportionably weak and ſlack; which, if true, is very correſpondent to my 
Opinion; becauſe if the Moon be in Prrigæn at this Spring tide, ſhe ſhall be n 
Sogæo at the next. Accordingly. E have received this Account at V eymouſl, 

that this preſent Feb. 1652, the Spring tides ran very high after the Chang 
thaygh the Weather was pretty calm and that Wind that was not very f. 


o vourable 
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yourable to the Tides, and that the Spring- tides after the Full, were very low 
and weak, which is 3 to my Conjecture. | N55 
But I conceive that the beſt Tonach- tone to prove the Soundneſs of my Opi- 
nion (which I confeſs I never had the Opportunity to do yet) is to have it 
obſerv d, whether thoſe. Neap-tides be not apparently higher, conſideratis con- 
ſaderandis, that happen at the Moon's being in Perigæo either at the firſt or 
laſt Quarter: Becauſe it is a received and demonſtrable Truth in Aſtronomy, 
that the Moon being in Perigæo at either Quarter, comes then nearer the 
Earth, than when it is in Perigeo at the Change or Full. 


and Havens, I do not at all queſtion; and the like I ſay of Land- waters which 
are, as to inland Rivers, r eſpecially as to Inundations upon 
riſing of the Water: For that the Tide and Land Flood ſhould jointly make 
a greater Inundation than either ſingly would have done, is not to be doubt- 
but in my Eſſay I take no Notice of theſe, becauſe my Buſineſs was 
to give a ſtatical Account of ſtated Periods, Diurnal, 3 Annual, 
arifing from regular Motions, not of accidental Extravagancies, ſuch as theſe are. 
The Moon's Perigæoſis allo is far from being contrary to my Hypotheſis : But 
for as much as it doth not ſtill fall out at the fame Time of the Day, Month, 
or 7ear, I could not make it a component of any of thoſe noted Periods Diur- 
nal, Menſtrual, or Annual; and of more Periods than th I did not know 
that there hath been any general Notice taken, of which I might think m 
ſelf obliged to give an Account: But it may very well influence any or 
thoſe, according as it falls out advan or diladyantageous for them. 
And as I do ſo readily concur with him in all the Particulars by him ſug- 
geſted; fo I think he will not be difficult in aſſenting to all the Materials of 
my Hypotheſis. The Account which I give of the Diurnal and Menſtrual Pe- 
riods, from the common Center of the Gravity of the Earth and Moon, he 
doth allow as very rational, and conſequently, which is the Foundation of it, 
that any Acceleration or Retardation of the com Motion of the icu- 
lar Parts in the Earth's Surface, is to give ſuch an Accumulation of Waters as 
cauſeth a Tide; and the Complication of ſuch Accelerations and Retardations 
— interfering one with another, doth occaſion the perplex Varieties 
n them. | | | | 
If therefore there be no other Periods of Tides: but theſe, or no other re- 
markable, my Work is done, and I need not be farther ſolicitous: For then 
there will ſeem to be either no other Inequality of Motions, or none conſide- 
rable. But, if there be alſo obſervable an Annual Period, (as perhaps there 
may be) then are we to ſeek for the Cauſe thereof in ſomewhat of Inequality, 
which doth (for the Annual Period, annually recur; or for any other Period) 
which doth recur in ſuch a time as that other Period doth require. 


"Tis true, I have not inſiſted on the Moon's A and Peri with 
the = 9.04: nr Motion depending on it; or — Obliquity of its Orb, which 
cauſeth another Inequality both in the Motion of Longitude and right Aſcen- 
for, becauſe I did not tows ical Viciſſitude of Thien — 


7. That the Finds have a great Influence on the Tides of particular Coaſts fen 5 


( 284 ) * 
thereunto. When ſuch ſhall be diſcovered, we have here a Foundation 
ready for the ſalving of it. And I the rather think they may be conſiderable, 
becauſe the Earth and Moon's Appropinquation and Elongation, doth really alter 
the Diſtance of the common Center of Gravity, of the Earth and Moon, from 
the Earth, rendring the Earth's Epicycle elliptical; and much favours what 
Mr. Childrey obſerves of the Moon in Perigæo. Bur as to any annual Viciſſi- 
rude, it is not of Uſe, becauſe it doth not annually recur. 

But if the annual high Tides be at the Æguinoxes, not at the times I haye 
aſſign d, then ſo much of the Hypotheſis as concerns the Excentricity may be 
ſpared, (or allowed to be ſo little as not to be remarkable) and that of the 
Geng alone will give a ſufficient Account of it. Or if (to which he ſeems 
rather to incline) there be no ſuch annual Viciſſitudes at all; then may that 
of the Obliquity be ſpared alſo, and yet the Hypotheſis be perfect without it. And 
till ſome ſuch be obſerved and acknowledged, it will be ſufficient to ſay, That 
tho' both the Excentricity and Obliguity do cauſe ſome Inequality in the Mo- 
tion, yet ſo little, as that in the Tides it is not remarkable, they falling juſt a 
if the three Motions, (Annual, Menſtrual, Diurnal,) were all exactly circu- 
lar, and on parallel Axes. 5 

But as to Matter of Fact in Rumney-marſh, I ſay, that according to the beſt 
Account I can there get, and the unanimous Conſent as well of Fiſhermen, 
and other Watermen, as of other Inhabitants, it is conſtant, hardly miſſin 
(or _ ſeldom ) any one Year, be the Weather fair or foul: And as we 
about Candlemas, as about all Allhallontide, every Year, tho? not then ſo high: 
Of which, tho' they do not pretend to give any Reaſon of it, I think a 
Cauſe may be very rationally aligned For if you conſult the Tables of the 
Inequality of natural Days, which Parallel I make uſe of for the Explication of 
this, you will find, that about one of the Extreams, * — the Increaſe and 
Decreaſe of the natural Days fluctuates very much, ſometimes increaſing, 
ſometimes decreaſing, according as this or that of the two Cauſes, thwartin 
one another, doth prevail: But about the other Extream, in October, it 5 
much otherwiſe; the Increaſings and Decreaſings going on in a continua 
Courſe for a long Time together. And the ſame Cauſes applied to the Buſi- 
neſs of Tides, may very rationally be ſuppoſed to produce as unequal Ef- 
fects. And tho' the Seamen at Weymouth have not obſerv'd any ſuch fignal 

Effects about Allballontide and Candlemas, yet thoſe about Chepſtow obſerve 
the like to happen about the Beginning of Mar. and End of Sept. the one as 
much before the Vernal, as the other 1s after the Autumnal Aquinox, like 
as in our Caſe it happens, which they call by the Name of br. David's 
Stream, and Michaelmas Stream; as we do thoſe in Kent, Candlemas Stream, and 
Allhallon Stream. Of theſe different Seaſons at Chepſtow Bridge, from thoſe of 
Rumney-matſh, J have already given my Remarks. But ſince it is not yet (it 
ſeems) agreed, Whether ſuch an Annual Phenomenon happen; or, if fo, not at 
that time; ſo that for aught yet appears, it may be at the Seaſons I 1 
that is, between the Winter Solſtice, and the two AÆguinoxes on either ſide 
of it, though, on ſeveral Coaſts ſeverally remote, I think it beſt to let 
this Part of the Hypotbeſis ſtand as it is unreyoked, as that which when it ſhall 
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iſcovered, and agreed on, ſtands ready enough to give a rational Account 

* 8 9s in the ws Ties, does no — And in ſuch a Complication of 
Cauſes ſo abſtruſe, ſcarce any thing but Obſervation will determine, which of 
the Cauſes, and in what degree, is to oy muon predominate. 

VI. The ſole Principle upon which Mr. Newton proceeds to explain moſt of zu. New- 
the great and 1 Appearances of Nature, is no other than that of Gra- „ Theor 
vity, whereby in the Earth all Bodies have a — 12 towards its Center; Explain'd by 
there is the like Gravitation towards the Center of the Sun, Moon, and — 
all the Planets. 
Now this Force of Deſcent decreaſes, as the Square of the Diſtance of the 
heavy Body from the Center increaſes. | 

There is alſo Room to ſuſpect, that the Force of Gravity is, in the cekeftial 
Globes proportional to the Coaratly of Matter in each of them. 

From theſe Principles it is evident, that if the Earth were alone, that is to 4, 
ſay, not affected by the Actions of the Sun and Moon, the Ocean being equal- © 
ly preſſed by the Force of Gravity, towards the Center, would continue in 
a perfect Stagnation, always at the ſame Height, without either ebbing or flow- 
ing; but the Sun and Moon having a like Principle of Gravitation towards 
their Centers, and the Earth being within the Activity of their Attractions, it 
will plainly follow, that the Equality of the Preſſure of Gravity towards the 
Center, will thereby be diſturbed; and though the Smallneſs of theſe Forces, 
in Reſpect of the Gravitation towards the Earth's Center, renders them alto- 
ter imperceptible by any Experiments we can deviſe, yet the Ocean bein 

luid and yielding to the leaſt Force, by its riſing ſhews where it is leſs preſs 
and where it is moſt preſs'd by its fnking. 4 i | 
Now if we ſuppoſe the Force of the Moons Attraction to decreaſe, as the 
Square of the Diſtance from its Center increaſes (as in the Earth and other 
celeſtial Bodies) we ſhall find, that where the Moon is yt ry cither 
above or below the Horizon, either in Zenith or Nadir, there the Force of 
Gravity is moſt of all diminiſhed, and conſequently that there the Ocean 
muſt neceſſarily ſwell by the coming in of the Water from thoſe Parts where 
the Preſſure is greateſt, vi. in thoſe Places where the Moon is near the 
Horizon. Thus let A be the Moon, E the Earth, C its Center, and Z the 
Place where the Moon is in the Zenith, N where in the Nadir. Thenby the 
Hypotheſis it is evident, that the Water in Z, being nearer, is more drawn 
by the Moon, than the Center of the Earth C, and that again more than Fig. d. 
the Water in N, wherefore the Water in Z, has a Tendency towards the 
Moon, contrary to that of Gravity, being equal to the Exceſs of the Gravi- 
tation in Z, above that in C. And in the ot Caſe, the Water in N, ten- 
ding leſs towards the Moon than the Center C, will be leſs preſſed, by as 
much as is the Difference of the Gravitations towards the Moon in C and N. 
Thus rightly underſtood, it follows plainly, that the Sea, which otherwiſe 
would be Spberical, upon the Preſſure of the Moon, muſt form it ſelf into 
2 ſpheroidal or oval Figure, whoſe longeſt Diameter is where the Moon is 
Vertical; and ſhorteſt where ſhe is in the Horizon; and that the Moon ſhift= 
ing her Poſition as ſhe turns round the Earth once a Day, this Oval of 
Water. 


— 
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the Difference of their Attractions. 


and Sept. or near them, are the higheſt, and the Neap-tides the loweſt; which 


baye a greater Effet in producing the Tides. 


Fig. y. 
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Water ſhifts with her, occaſioning thereby the two Floods and Ebbs oblery. 
able in each 25 Hours. | 

And this may ſuffice, as to the general Cauſe of the Tides; it remains now 

to ſhew how _—_—_ this Motion accounts for all the Particulars that has 


been obſerv'd about them; ſo that there can be no Room left to doubt, but 
that this is the true Cauſe thereof. 

The Spring-tides upon the new and full Moons, and Neap-tides on the 
Quarters, are occaſioned by the attractive Force of the Sun in the New and 
Full conſpiring with the Attraction of the Moon, and producing a Tide by their 
united Forces : Whereas in the Quarters, the Sun raiſes the Water where 
the Moon depreſſes it, and the contrary. z ſo as the Tides are made only by 
"That the Force of the Sun is no greater 
in this Caſe, proceeds from the ſmall Proportion the Semidiameter of the 
Earth bears to the vaſt Diſtance of the Sun. 

It is alſo obſerv'd, that ceteris paribus, the Æmguinoctial Spring-tides in March 


proceeds from the greater Agitation of the Waters, when the fluid Spheroid 
revolves about a great Circle of the Earth, than when it turns about in a 
leſſer Circle; it being plain, that if the Moon were conſtituted in the Pole 
and there ſtood, that the Spheroid would have a fixt Poſition, and that it 
would be always High- water under the Poles, and Low-water every where 
under the Æguinoctial- And therefore the nearer the Moon —— the 
Poles, the les is the Agitation of the Ocean, which is of all the greateſt, 
when the Moon is in the /Equino#ial, or fartheſt diſtant from the Poles. 
Whence the Sun and Moon being either conjoined or oppoſite in the Aqui- 
noctial, produces the Spring- tides; and the ſubſequent Neap-tides, 
being produced by the Tropical Moon in the Quarters, are always the leaſt 
Tides ; whereas in June and Decem. the Spring- tides are made by the Tropi- 
cal Sun and Moon, and therefore leſs vigorous, and the Neap-tides by the 
HAquinoctial Moon, which therefore are the Hence it happens, that 
the Difference between the Spring and Neap-tides in theſe Months is much lels 
conſiderable, than in March and ber. And the Reaſon why the very 
higheſt Spring- tides are found to be rather before the Vernal and after the 
Autumnal Zquinox, viz. in Feb. and O&. than preciſely upon them, is, be- 
cauſe the Sun is nearer the Earth in the Winter Months, and ſo comes to 


Hitherto we have conſidered ſuch AﬀeCtions of the Tides as are univerka, 
without Relation to particular Caſes; what follows from the differing Lati- 
tudes of Places, will be eaſily underſtood by the following Figure. 

Let Ap E P, be the Earth, cover'd over with very — 2 


a Place; O d another Parallel at equal Diſtance on the other Side of the Aqui 
noctial; Hb the two Points where the Moon is vertical; and let X & be the 
eat Circle wherein the Moon ap Horizontal. It is evident, that 3 
eroid deſcribed upon Hb, and & & ſhall nearly repreſent the Figure of the 

E Cd, ſhall be the Heights of the Ses in the Places, , 
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D, E, d, in all which it is High-water : And ſeeing that in 12 Hours time, 
the diurnal Rotation of the Earth, the Point V, is transferred to /, and 4, 
to D The Height of the Sea C F, will be that of the High- water when the 
Moon is preſent; and C F, that of the other High- water, when the Moon is 
under the Earth: Which in the Caſe of this Figure is leſs than the former 
CF. | 
And in the oppoſite Parallel D a, the contrary happens. The riſing of the 
Water being always alternately r and leſs in each Place, when it is pro- 
duced by the Moon declining ſenſibly from the Æguinoctial; that being the 
greateſt of the two High-waters in each diurnal Revolution of the Moon, 
wherein ſhe approaches neareſt cither to the Zenith or Nadir of the Place : 
Whence it is, that the Moon in the Northern Signs, in this Part of the World, 
makes the greateſt Tides when above the Earth, and in the Southern Signs, 
when under the Earth; the Effect being always the greateſt where the Moon 
is fartheſt from the Horizon, either above or below it. And this alternate In- 
creaſe and Decreaſe of the Tides has been obſery'd to hold true on the Coaſt 
of England, at Briſtol by Capt. Sturmy, and at Plymouth by Mr. Colepreſs. 
But the Motions hitherto mentioned are ſome what altered by the Libra- 
tion of the Water, whereby though the Action of the Luminaries ſhould ceaſe, 
the Flux and Reflux of the Sea would for ſome time continue. This Conſer 
vation of the impreſſed Motion diminiſhes the Diſſerences that otherwiſe would 
be between two conſequent Tides, and is the Reaſon why the higheſt 
Sprin tides are not preciſely on the new and full Moons, nor the Neaps on 
the Quarters; but generally they are the Third Tides, after them, and ſome-- 


times later. 1 
paſs, if the whole Earth were 


All theſe things would regularly come to 
covered with Sea very deep: But by Reaſon of the Shoalneſs af ome: Places, 
and the Narrownels of the Streights, by which the Tides art in mauy Caſes 
propagated, there ariſes a great Diverſity in the Effect, and not to be ac- 
counted for, without an exact Knowledge of all the Circumſtances of the 
Places, as of the Poſition of the Land, and the Breadth and Depth of the 
Channels by which the Tide flows; for a very flow: and imperceptible Mo- 
tion of the whole Body of the Water, where it is, for Example, 2 Miles 
deep, will ſuffice to raiſe its Surface 10 or 12 Feet in a Tide's Time; whete-- 
if the ſame Quantity of Water were to be conveyed upon a Channel 

of 40 Fathoms deep, it would require a very Stream to effect it, in ſo 
large Inlets as are the Channel of England and the German Ocean; whence - 
the Tide is found to ſet ſtrongeſt in thoſe Places where the Sea grows nar- 
roweſt, the ſame Quantity of Water being to pals: through a ſmaller Paſ- - 
"ge This is moſt evident in the Streights, between Poriland and Cape de 
ague in Normandy, where the Tide runs like a Sluce, and would be yet more 
between Dover and. Calais, if the Tide coming about the Iſland from the 
North did not check it. And this Force being once impreſſed u the 
Wagr, continues to carry it above the Level of the ordinary Height in 
the Ocean, particularly where the Water meets a direct Obſtacle, as it is at 
| ** St. Malo's 
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St. Malo's; and where it enters into a long Channel, which running far into 
the Land, grows very ſtrait at its Extremity, as it is in the Severn Sea at Chey. 

ffow and Briſtol. \ 8 
This Shoalneſs of the Sea, and the intercurrent Continents are the Rez. 
ſon, that in the open Ocean the time of High Water is not at the Moon's Ap- 
pulſe to the Meridian, but always ſome Hours after it; as it is obſerved upon 
all the Weſt Coaſt of Europe and Africa, from Ireland to the Cape of good Hope. 
In all which, a S. V. Moon makes High-Water, and the ſame is reported to 
be on the Veſ Side of America. But it would be endleſs to account all the 
particular Solutions, which are eaſie Corollaries of this Hypotheſis; as why the 
| Lakes, ſuch as the Caſpian Sea, and Mediterranean Seas, ſuch as the Black Sea, 
the Straits, and Baltick, have no ſenfible Tides For Lakes having no Commu— 
- nication with the Ocean, can neither increaſe or diminiſh their Vater, where. 
by to riſe and fall; and Seas that communicate by ſuch, narrow Inlets, and 
are of ſo immenſe an Extent, cannot in a few Hours Time receive or empty 

Mater enough to raiſe or fink their Surface any thing — 
Vid. inf. Laſtly, The Cauſe of thoſe extraordinary Tides in the Fort of Tunkin in 
China, is propoſed by Mr. Newton to be from the Concurrence of two Tides; 
the one propagated in ſix Hours, out of the great South - Sea, along the Coalt 
of China; the other out of the Indian-Sea, from between the Iſlands in twelve 
Hours, along the Coaſt of Malacca and Cambodia. The one of theſe Tides be- 
ing produced in North Latitude, is, as has been ſaid, greater, when the Moon 
being to the North of the Aquator, is above the Earth, and leſs when ſhe is 
under the Earth; the other of them, which is propagated from the Indian. 
Sea, being raiſed in South Latitude, is greater when ,the Moon declining to 
the South is above the Earth, and leſs when ſhe is under the Earth. So that 
of theſe Tides alternately greater and leſſer, there comes always ſucceſſively 
two of the Greater, and two of the Leſſer together every Day; and the 
High- Water falls always between the Times of the Arrival of the two preat- 
er Floods, and the Low-Water between the Arrival of the two leſſer Floods. 
And the Moon coming to the Æqguinoctial, and the alternate Floods becoming 
equal, the Tide ceaſes, and the Water ſtagnates : But when ſhe has paſſed to 
the other Side of the AÆquator, thoſe Floods which in the former Order were 
thedeaſt, now becoming the greateſt, that that before was the Time of High- 
Water now becomes the Low-Water, and the Converſe. - So that the whole 
Appearance of theſe ſtrange Tides, is without any Forcing naturally deduced 
| from theſe Principles. | 
Under-Cur- VII. 1. In the Offing between the North-foreland and South-foreland, it run 
Downs, at Trde and half Tide, that is, it is either ebbing Water or Flood upon the Shore, 
Moms in that Part of the Downs, three Hours, (which is, grofly ſpea ing, the Time 
in the Bal- of half a Tide) before it is ſo off at Sea. And it is a moſt certain Obſerva- 
T. in tion, that where it flows Tide and half Tide, tho' the Tide of Flood runs aloft, 
v-158-p.564. yet the Tide of Ebb runs under Foot, that is, cloſe by the Ground; and ſo at 
the Tide of Ebb, it will low under Foot. ao 

There is a vaſt Draught of Water poured continually out of the Atatict 
into the Mediterranean, the Mouth or Entrance of which between Cape Spartei 
IX or 


* 
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or Sprat, as the Seamen call it, and Cape Trafalgar may be near 7 Leagues 
wide, the Current 1 into it, and not loſing its Force till it runs as 
far as Malaga, which is about 20 Leagues within the Streigbts. By the Benefit 
of this Current, tho the Wind be contrary, if it does not overflow, Ships 
eaſily turn into the Gut, as they term the narrow Paſſage, which is about 20 
Miles in Length. At the end of which are two Towns, Gibralter on the 
Coaſt of Spain, which gives Denomination to the Srreights, and Ceuta on the 
Barbary Coaſt : At which Places Hercules is ſuppoled to have ſer up his Pil- 
lars. What becomes of this great Quantity of Water poured in this Way, and 
of that which runs from the Euxine into the Boſphorus and Propontis, and is 
carried at laſt thro' the Helleſpont into the Agean or Archipelago, is a curious 
Speculation, and has exerciſed the Wit and Underſtanding of Philoſophers and 
avigators. For there is no ſenſible —_ the Water all along the Bar- 
bary Coaſt even down to Alexandria, the Land beyond Tripoli, and that of 
Egypt lying very low, and eaſily overflowable. They obſerve indeed that 
the Water riſes 3 Feet, or 3 Feet and half, in the Gulf of Venice, and as much 
or very near as much, all along the Riviera of Genoa, as far as the River Ar- 
no: But this rather adds to the wonder. 
My Conjecture is, that there is an Under-Current, whereby as great a Quan- 
tity of Water is carried our, as comes flowing in. To confirm which, beſides 
what I have ſaid above about the Difference of Tides in the Offing, and at the 
Shore in the Downs, which neceſſarily ſuppoſes an under Current, I ſhall pre- 
ſent you with an Inſtance of the like Nature in the Baltick Sound, as I re- 
ceived it from an able Seaman, who was at the making of the Trial. 

3. He told me, that being there in one of the King's Frigates, they went 
with their Pinnace into the middle Stream, and were carried violently b 
the Current : That ſoon after they funk a Bucket with a large Cannon Bul. 
let to a certain Depth of Water, which gave Check to the Boat's Motion 
and ſinking it ſtill lower and lower, the Boat was driven a- head to the Wind- 
ward againſt the upper Current; the Current aloft, as he added, not being 
above 4 or 7 Fathom deep, and that the lower the Bucket was let fall, they 
found the under Current the ſtronger. | 


VIII. The Euripus is a Streight of the Ægean Sea, ſo narrow that a Galley can 
By ſcarce paſs thro! it under a Bridge, built between the Citadel and the Donjon Flas aA. 
Jof Negropont. But not only this place, where the Bridge is, is call'd the fv te 
Euripus, but alſo 10 or 12 Leagues on each fide of it, where the Channel be- F. Ig bal 
ing more large, the inconſtant Courſe is not ſo ſenſible, as at the Foot of . 7. 
de Caſtle. For; or 4 Leagues on each fide there are found 6 or 7 Gulphs, 929 
= wherein this Water ſhuts it ſelf up, to iſſue from thence as often as it enters 
there; and the Situation of theſe Gulphs contributes to the Oddneſfs of this 
Flux and Reflux, of which the Moon ſeems to be the principal Cauſe. 
S There are 20 Days of each Moon, in which the Courſe of the Euripus is re- 
| Baur, and 10 in which it is irregular; that is to fay, 5 Days before, and 5 
ys after the New and Full- moon, the Courſe of it is * — and ſtrong. 
And then * ſee there the like Phenomena with thoſe of the Ocean at Bour- 
Vol. II. P p deaux. 
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deaux. The Sea hath 2 Fluxes and Refluxes in 24 Hours, and every Day it 
retardeth almoſt an Hour. But there are 9 or 10 Changes of the Courſe of the 
Water during the remaining 10 Days of Ineguality, unleſs it blow hard, for 
then the Courſe changeth not above 6 or 7 times. I once ſtaid on the Al 
which is under the Bridge, 14 Hour, and I ſaw the Courſe of the Water 
change thrice, though the Wind r nr high, and the W heels of the 
Mill turned as often diverſe ge de la Hogue, a Pariſian Gentleman, 
being curious, ſtaid there almoſt a whole Day, with a Janizary; and the 

Moon being near the Full, he obſerved the ſame thing that happens in the 
Ocean. But tho he deſigned to ſtay there full 24 Hours during the irregu- 

lar Days, he was diſſuaded from it, for fear of the Turks, that might take 
him for a Spy, and do him ſome Miſchief. 

The Water riſeth not much above a Foot; and when it riſeth, it runs in- 
to the Sea, and when it ſinks, it flows into the Chanel, going toward; 
Conſtantinople. | | 

The ſmall Gulphs that are on the left fide of the Port of Negropont, are 
fill'd when the Water riſeth; and emptied, running towards Theſſalonica ot 
Conſtantinople, when it deſcends. F. Vabois took notice of the ſame at Con- 
ftantinople, viz. That the Waters of the Black Sea that come from * 
tinople, drive the Euripus in its riſing towards the main Sea, and that there- 
after the Waters retire themſelves towards the ſame place again from whence 
they came. The ſame Perſon alſo obſerved, that the ſwelling of the Er; 
pus, which is irregular, laſted not above a good Quarter of an Hour, and 
the — thereof three good Quarters, tho' then the Water ran with 
more Rapidity, and ſeemed to us to come away in thrice as great Plenty, 
as when he faw it riſe. I know not whether this proceded from the 
Wind, not being able to aſſure you that this Effect is ordinary. 

Between the Aſcent and Deſcent there is a little Interval, wherein the 
Water ſeems to be at reſt and ſtagnating, ſo that if there be no Wind ſti 
ring it, bits of Wood and Straw lye ſtill upon the Water without Motion. 

2 what I have ſaid, tis not difficult to reconcile the Authors that 
have written ſo differently of the Euripus. For thoſe that have ſaid, that 
there is nothing in it but what is ſeen in the Ocean, that is, two Fluxes and 
Refluxes in 24 Hours, have only obſerved it in thoſe 20 Days of its Regu- 
larity. And the Ancients have not delivered a Falſhood, when they lay 
that there are 7 Reciprocations in one Day, becauſe that happens when the 
Winds trouble and retard the Courſe of the Water : And ; do aſſure, ) 

often reiterated Obſervations, that when ' tis ſtill Z/eather, the Flux and Re- 
flux is made even to 9 or 10 Times in a natural Day. 


— 4 IX. In Faira)j- Sound, betwixt the Ines of Faira y and tha in Orkney, the 
ate the Sea runneth North-Eaſt, for the Space only of 3 Hours in flowing, and) 


Orkneys, Hours South-weſt in Ebbing. This is the Courſe of the Tide only in ti 
by Sir Rob. middle of the Sound, which is but one Mile broad. 

pn, > qa Whilſt the Sea runneth from Weſt to Eaſt in flowing thro' Weſtra Firtl, 
| which is 8 Miles in Breadth, there are no greater Surges, than in any _ 
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e of the Sea; and in a calm Day it is as ſmooth as any Lake, tho' there 
ag? a t Current, in he Flux and Reflux of the Sea. Yet at the 
South-Eaſt End of a little Iſland on the S. E. fide of Weſira, and about a 
Mile from it, the Sea no ſooner begins to run Weſtward in Ebbing, but 
there beginneth a Surge to appear, which continually encreaſeth until the 
Ebb be half ſpent, and afterwards it decreaſeth until it be low Water; at 
which time there appeareth no ſuch —_ Eaſt and Weſt from this t 
Surge, there are ſome few leſſer Surges ſeen, which are gradually leſs to- 
— the Eaſt and Weſt, I having occaſion to paſs that way in a little Boat, 
when we had paſſed over the Eaſtmoſt Surges, and were beginning to aſ- 
cend the biggeſt, upon the 10th of April, at one of the Clock in the Aﬀer- 
noon, the — Ye $i us was ſo high, that it intercepted the Sight of the 
Sun, and ſome Deg. of the Firmament above it. The Surge is about aquar- 
ter of a Mile in Length. When there is any Wind, which occaſioneth the 
breaking of the Tops of the Surges, there is no paſſing that Way. The 
Current of the Tide is ſo ſtrong there, that there is no need of Sails or 
Oars, ſave only to direct the Boat as doth the Helm. 

X. In that Traft of Iſles on the Weſt of Scotland, call'd by the Inhabi- Sg. 
rants the long /Nland, as being about 100 Miles long from North to South, there 7, we Ihe, 
is a Multitude of ſmall Iſlands fituated in a Fretum or Firth, that paſſes be- J, J, Keb, 
tween the Iſland of Euſt and Herris, amongſt which there is one called Ber- Moray, n. 4. 
neray, ſome 3 Miles long, and more than a Mile broad, the 1 running? 73: 
from Eaſt to Weſt, as the Firth lies. At the Eaſt- end of this Iſland, where 
I ſtaid ſome 16 or 17 Days, I obſerved a very ſtrange Reciprocation of the 
Flux and Reflux of the Sea, and heard of another no leſs remarkable. 

Upon the Weſt- ſide of the long and, the Tides which came from the S. 
W. run along the Coaſt Northward; ſo that during the ordinary Courſe of 
the Tides, the Flood runs Eaſt in the Firth, where Berneray lies, and the Ebb 
Weſt. And thus the Sea ebbs and flows orderly, ſome 4 Days before the 
Full Moon and Change, and as long after the ordinary Spring-Tides riſing fome 
14 or 15 Foot upright, and all the reſt proportionably, as in other places 
but afterwards, ſome 4 Days before the Quarter Moons, and as long after, 
there is conſtantly a great and ſingular Variation. For then, (a Southerly 
Moon making there the full Sea) the Courſe of the Tide being Eaſtward when 
it begins to f/ozv, which is about 9+ of the Clock, not only continues ſo till 
about 3+ in the Afternoon, that it be High- water, but after it begins to ebb, the 
Current runs on ſtill Eaſt ward, during the whole Ebb, ſo that it runs Eaſtward 
12 Hours together; that is, all Day long, from about 9+ in the Morning, till 
bout 9 at Night. But then, when the Night Tide begins to flow, the 
© Current turns and runs Weſtward all Night, during both Flood and Ebb, for 
= ſome 12 Hours more, as it did Eaſtward the Day before. And thus the Re- 
© </procations continue, one Flood and Ebb, running 12 Hours Eaſtward, and 

other 12 Hours Weſtward, till four Days before the New and Full Moon; and 
den they reſume their —_— regular Courſe as before, running Eaſt du- 
nung the 6 Hours of Flood, Welt, during the 6 of Ebb. And this I ob- 
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ſerved curiouſly, Gnping By Abode upon the Place, which was in the Mont 
of Auguſt, as I remember. Ce | 
- But the Gentleman, to whom the and belongs 2 and divert 
of his Brothers and Friends, knowing and diſcreet Perſons, and expert in al 
ſuch Parts of Sea Matters, did aſſure me, that whereas between the Vera 
and Autumnal Ægquinoxes, that is, for fix Months together, the Courſe of 5; 
regular Tides about the Quarter-Moons, is to run all Day, that is 12 Hour, 
as from about 9+ to g, 104 to 104, Cc. Eaſtward, and all Night, that i 
12 Hours more Weſtward; during the other 6 Months, from the Autumn, 
to the Vernal Æquinox, the Current runs all Day Weſtward, and all Nigh: 

4 Ton: XI. 1. — Stay at Batſba, having (without intermiſſion) obſery'; 
queen, + the daily Courſe of the Tides, my Advice is, that upon the ſeveral folloy. 
venport, n. ing Days of the Moon's. Age in every particular Month of the Year, n | 
1. p. s. Exgliſi Commander ſhould, upon any Occaſion whatſoever, adventure ove: Þþ 
this Bar, unleſs he have a Pilot from the Shore, who undertakes to brings 
him in; or that he hath only Charge of ſome ſmall Bark or Junt, tha 
draws no more than 8 or 9 Foot Water. 


b In i oy on, from che! x to the 21 >days ofthe Moow's Age exculſioe, 
| In the 55 Moons, from che- 4˙⁰ the Taye of the Moon Age excluſixt; 
and from the 27 to the Firſt of the ” Moon's excluſreh 
In the 3} Moons,from the {ag 8 the 20 days 1 the Moon's Age excluſineh. i 
Inthe 4Þ-Moonsfrom the 425 the þdaysof the Moon's Age exclufti. 
In the | 4 \ Moons,from the {7 to the 25 >days of the Moon's Age excluſiotl. 
In che : -Moons,from che to the 23 days of the Moon's Age excluſivt). 


And excepting on theſe 6 Days above-mentioned in ever) reſpectit 
Moon, he may ſafely adventure over the Bar any Day, ee always thi 
he miſtake not the Time of the Tide, but come over at half Flood d 
better, tho' he may take notice that the beſt Tides will be about 6 or: 
Days after the Water's firſt beginning to increaſe, and the firſt Days of the 

. Water's inereaſe are, | 


In the . on the 15 . R 


23 y 
cy; IR on the 7 days =4 


The Bar it ſelf being about a Mile _ in Length, mem 
except in its firſt Entrance, exceeding half a Mile in Breadth, is very even, 
but yet affords conſiderably Soundin in the ſame Ape and Time 
of the Tides, according to the 8 on of the Lear, and which ſeems to be 
ſome what ſtrange, bab the Bbel Tides in the Northerly Monſoon, as I 
have been inform'd by thoſe who are ſeemingly beſt able to give an account 
thereof; and I muſt needs ſay, that the Tral I made on the Bar in July, 
1678, did accord with what I underſtood from ſeveral of the Fiſhermen, 
and others as to that Month, which induced me to enter this Information, 
and coming over at half Flood, vile the Days afore-menrioned, as dan- 
— 1 come over in, there will ann Age of the 
es, 


In the 42 Moons, from 16 to 21 feet Water. 


6 | | | | | 
In the 7 Moors, from 19 to 24 Feet. 3 9 


| Br den un er. Nt 


In we aer from by to 21 Feet. 


„ 


Alwa the higher the Flood, the FRE thi 5 60 has! acc z tothe 
of the — at Low- water, the Soundings are from d to 13 Feet. 

On the firſt and ſecond Days at the Water's Increaſe, the Influxe; are very 
ſmall and uncertain, but afterwards the Tides for 13 are conflant in their 
Cour ſe _ one Flood, and one Ebbing being com pleated in 24 Hours time, equally 

the Space of a Lunar Circuition of the Earth between them, andevery 
Find PRI CO TE OE ON 
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alſo conſiderably increafingin the height of the 77de eve Dey from the 34 
unto the 6*h and 7th Days of the Water's Age, on which 2 Days the Flood 
runs very high: But on the 8** Day (which may be accounted the laſt of the 
Spring- 25 the Waters begin gradually to decreaſe again, retaining the 
ſame orderly Difference of Time in each Tide, until the next following kr! 
Day of the Water's Increaſe, when during 2 Days unſettledneſs, there is ; 
ſhifting of the Tides in Reſpect of the Beginning of the Flood and Ebb; after 
which faid ſhifting, a Conſtancy in their inverted Courſe is again retained 
in the above-mentioned Order for 13 Days following; as for Example, 

On the 27rh and 26th Days of the 4** Moon, (Ah and * of June 1678, ) in 
the latter End of Aries) being the firſt Days of the Water's Increaſe, the Influxe; 
were very ſmall, there happening on the 26* a falling back of the Tides about 
13 Hours. But from the 27˙¹ (June õth, which was the third Day of the Wa- 

ter's /ucreaſe after the laſt Quarter, until the g Day of the r. Moon's 4r, 
(June 18, 1678. Þ in = 20.) I noted a very conſtant Courſe in the Tides, 
every Flood beginning with the riſing of the Moon, and ending at its ſetting; 
the following EU in like Manner continuing during the Time of the Moon; 
Abſence from this Hemi/phere. But on the ſaid gh Day of the rb Moon 
Age (June 18, 1678.) being the firſt Day of the Water's Increaſe, their Mo- 
tion was ſcarcely perceptible; on the roth Day there was another falling back 
of the Tides neareſt 1 We and on the 11h Day, (which was the 34 Day 
of the Water's 3 after the firſt Quarter of the Moon's Age) the Flood 
5 having (as Iſaid) ſhifted the preceding Day, took its Turn to begin at the 
Moon's Setting, and end at its Riſing; and accordingly the Tides ſucceſſively 
following aſſumed and kept a conſtant Regularity, the Tides being at higheſt 
the 16th of the Moon, (1678. June 24.) in middle of V) which was the 
eh of the Water's Age, until the 234 of the ſaid Moon's Age (Juy 1. 1678) 
on which, being the firſt Day of the Water's Increaſe, the Inſtux was again 
ſcarcely diſcernible for its Smallneſs. e 

N. B. This Bar of Tongqueen is about 110 Degrees of Longitude to the Ealt 
of London, and in the Lat. 200. fo". 

On the 24 Day the Tides fall back, as I had found it twice before to have 
done on the ſame Days of the Water's Age, neareſt 13 Hours, by which 
means the Flood on the 25*> Day, which was the 34 Day of the Waters li- 
creaſe after the laſt Quarter of the Moon, now again commenced with the 
riſing Moon, whereby it hath fallen out always to be Higb-water between 
Noon and the 8 Midnight, every. Day —— my Say here. (( Lo 
Quarter 22 Days, ) Firſt „ e 8 Days.) 

So that it may paſs into a Corollary, viz. In the 4˙h, * and 6** Changes 
of the Moon from the 3d Day of the Mater's Age after the laſt Quarter, to 
the zu Day of the Water's Age after the firſt Quarter of the following Moon, 
the Water begins to flow when the Moon riſeth, and to ebb again when 
it ſetteth in the Horizon; and the contrary to the third Day of their Age 
after the laſt Quarter, excluding always their Motion on the two firſt Days 
of the Water's Increaſe, bn of its Smallneſs and Uncertainty. : 


1. 


| 
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I am informed by the Inhabitants hereabouts, that this may hold for a 
Rule from the 24 to the end of the h Moon, and that the Converſe thereof 
holds true in the other 6 Months of the Year, viz. from the 8th to the end of 
the fir Moon: According to which, the Tides will fall out to be at the 
higheſt in the Evening for 6 Months ſucceſlively, and the other half Year in 
the Morning; that is to ſay, berween Midnight and the following Noons. And 
tho' I cannot aver the Truth of it, yer I find that the Tide laſt Year in the 11 
Moon, (which — upon the Ship Eagie 's departure hence, I took ſome 
notice of,) did fall out not diſagreeing with what. they affirm: And I am yet the 
rather induced to believe, that in every annual Revolution, there may be ſuch 
a Conſtancy in this different Motion of the Tide appropriated to each Moi- 
ety of the Vear, becauſe that during my Days Stay at Batſba, I have 
found the Predictions of the Natives confirmed by my own Obſervations of 
the Tides falling out to be High- water always between Noon and the ſuc- 
ceeding Midnight, occaſioned by the aforeſaid falling back at the end of 15 
Days; ſo that on every third Day of the Water's Increaſe, the Flood begins 
at the Hour whereon the Day before it ended. 

To prevent Miſtakes in the Accompt of the Moons, it _—_—_ ſufficient 
to inform thoſe who uſe this Port, that the fir Change of the Moon after the 
15h Day of January, O. F. is reckoned for the beginning of the Year, and 
that Moon being accounted the firſt, the reſt follow in order until the Expi- 
ration of the 1 2h, which 2 their Vear, except only in their Lea 
Zears, and then they have 13 Moons, taking in one 8 to 
up the Deficiency of the Moon's Epact in their Accompt; in which Years 
the firſt Day of their Neu- Nears-Moon falls out before the ſaid 15** Day of 
January, as it did this Year 1678, upon the 125, being Leap- Tear with them, 
ſo that they reckoned two Months for one chis Vear; that is to ſay, the 24 
and 3d Moons, after their New - Jear's Day, they called 24 Moons; for other- 
wile this preſent Moon which changed in July (the 8) would have been the 
8 z whereas now they count it but the 6 Moon, and accordingly do the 

ides fall out. But this Leap-Year being paſt, the firſt Moon in the Year 


muſt be reckoned to begin on the Change next following the 1577 of Jann- 

ary, and all the other Changes counted ſucceſſively, as before ſaid, until the 
Intervention of another Leap Year. ; 

2. The Effect of the Moon upon the Waters, inthe Production of the Tides 4 mg 4 
in this Port of Tonqueen, is the more wonderful and ſurpriſing, in that it ſeems 22 lr 
different in all its Circumſtances from the general Rule, whereby the Motion 2) r. Ed. 
of the Sea is regulated in all other Parts of the ZYorld I have yet heard of. For .. 
firſt, each Flux is of about 12 Hours Duration, and its correſpondent Reflux 

as long; ſo that there is but one Higb-Mater in 24 Hours. Then there are in 

each Month two Intermiſſions of the Tides, about 14 Days aſunder, when there 

is no ſenſible Flood or Riſing of the Waters to be obſerved; but the Sea is 

in a Manner ſtagnant. Thirdly, That the Jacreaſe of the Water has its 14 

Days Period between the aforeſaid [ntermifſions And that at 7 Days End 

makes the higheſt Tides, from which time the Water again gradually abates, 

and the Flood is weaker till it comes to a Stagnation; both /ncreaſe and Decreaſe 
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obſerving the fame Rule, in being exceeding flow in their * ing and 
End, and ſwift in the Middle. Laſh, And which is molt odd, the riſing 
Moon in the one half of each Month, makes high Water, and the ſettin 
Moon in the other half. Thoſe Particulars conſider'd together with the 
Tables, ſhewing the Days of the Yater's Stagnation in each Month, gave me 
a Light into the Secret of this ſtrange Appearance, fo as to be able to bring 
the hitherto unaccountable Irregularity of theſe Tides to a certain Rule. 

And Firſt, It appears by the latter of the two Tables, that the /utermiſjions 
of the Tides happen nearly upon thoſe Days, that the Moon enters the Sign; 
of Aries and Libra, or paſſes the Æguinoctial; which divides the Moon's 
Courſe nearly into 2 equal Parts, as well as the Sun's, and from hence it fol- 
lows that the Tropical Moons in S and M, are thoſe which occaſion the greateſt 
Flux and Reflux; and for the Rule of the Change of the Time of High- water, 
which Mr. Davenport calls a falling back of the Tides, the Example he hath 
iven us, lets us know that the C in Northern Signs brings in the Flood, whilſt 
the is above the Horizon, ſo as to make High-water at her ſetting; and on the 
contrary, that whilſt ſhe is in Southern Signs, it flows all the time the Mow 
is below the Horizon, and ſo make High-water at her riſing. But it is to 
be obſerved, that tho' the Motion paſs ſwiftly from South to North, when ſhe 
is in or near V, and from North to South in or near Libra, yet the Motion of 
tha Sea, which is the Cauſe of this Tide, is ſcarce diſcernable for 3 or 4 Days, 
when the Moon paſſes the ſaid Æquinoctial Points; whence it appears, that 
tho' the Declination of 6, or her Diſtance from the ÆAgquinoctial, be that 
whereby theſe Tides are regulated, yet the Increaſe and Decreaſe of the Wi 
ter is by no means proportionable to that of the Declination of C; that chan- 
ing ſwiftly where the — of the Water is obſerved to be moſt ſlow. It 
— therefore, and I propoſe it as a probable Conjecture, that the Iucreaſi 
of the Waters ſhould be always proportionate to the verſed Signs of the double 
Diſtances of the Moon from the Æquinoctial Points; upon which Hyporhe/is, Eig. 
58. will give an elegant Synopſis of the whole Matter. Let A be the bottom 
of the Bar of Tunkingz, C D, a Perpendicular thereto, whereon to meaſure 
the ſeveral Depths of the Vater; C V, Ca, the mean Depth, which is that 
whereat the Water is ſtagnant upon the Moon's being upon the AÆquinoctial 
Points; being commonly about 17 Feet: The C S Occid. the High- water 
Mart, when the Moon is in & or Vs, being about 24 Foot. CVS, occid. the height 
of the Low- water Mark, when the Moon is in S or V, being about 6 Foot; ſo 
that the greateſt Riſe of the Water on the Tropical Moons will be about 18 
Foot; then dividing Y S, and = VS, into two equal Parts, in E, F, on thoſe 
2 Points, as Centers, deſcribe the two Circles, _ of whoſe Radii are four 
Feet and a half, which being kept between the Compaſſes, naturally divide 
the ſaid Circles in the Points, 8, m, S, &, through the which Points, 
if you draw Lines parallel to the Baſe A B, they ſhall cut the Perpendicular 
CD, in the Heights of the high and low Water-marts, which will be at 
the Entrance of the Moon into the ſaid Signs. So the greateſt Depth of the 
High-water, when the Moon enters B, X, &, XK, is but 174 Feet, and the 
leaſt at Low-water, 12+ Feet: But when ſhe enters I, N, 2, æ, the * 
8 Mailer 
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ter depth is 214 Feet, the low Water is 8; Feet; as appears by the Figure. 
405 cee only a with all that Mr. Davenport hath obſerved 
himſelf, or collected from the Natives, but hath been found to hold true ſince, 
in the Year 1682, by the ingenious Captain Knox, in his Voyage to this Port; 
ſo that there is no room to doubt of the Truth thereof. 1. By this Me- 
thod may the Time and Height of the Tides be, with ſufficient Certainty 
computed : But to philoſophize thereon, and to attempt to aſſign a Reaſon, 
why the Moon ſhould, in ſo particular a Manner, influence the Waters in 
this one Place, is a Task too hard for my Undertaking ;z eſpecially when I 
conſider how little we have been able to eſtabliſh a genuine and fatisfaCtory 
$ 7heory of the Tides, found upon our own Coaſts, of which we have had ſo 
oo Experience. Tr s * | 
XII. Mr. Boyle having recommended this Matter, among others, to a Nee, 
learned Phyſician that was failing into America, and furniſhed him with a g-wacr 


ſmall Hydrodaftatical Inſtrument, to obſerve from Time to Time the Diffe- ge 


8 . a . 4 the Climates, 
rences of Gravity he might meet with; this Account was returned him, that 5 _— 


be found by the Glaſs, the Sea Water to increaſe in Weight the nearer he *'*2-3'5 
came to the Line, till he arrived at a certain Degree of Latitude; as he re- 
members, it was about the — after which the Water ſeemed to retain 
the ſame ſpecifick Gravity, till he came to the Barbadoes, or Jamaica. 
XIII. Mr. Hauton hath now declared his Secret of making Sea- water 2 . 27 
ſweet. It conſiſts firſt in Precipitation made with the Oil of Tartar, which water fweer, 
be knows to draw with ſmall 6 Next, he diſtills the Sea- water; in 1 
vhich the Furnace taketh up but little room, and is ſo made, that with a 240482050 
very little Wood or Coal he can diſtill 24 French Pots of Water in a Day; 
for the Cooling of which, he hath this new Invention, that inſtead of makin 
the Worm pals through a Veſſel full of Water (as is the ordinary Practice) 


he maketh it paſs through one Hole, made on Pnrpoſe out of the Ship, and 
to enter in again through another: So that the Water of the Sea pet- 


formeth the cooling Part; by which Means he ſaveth the Room, „Mien che 
common Kefrigerium would take up; as alſo the Labour of changing the 
Water when the Worm hath heated it. But then Thirdly, he joins to the 
two precedent Operations Filtration, thereby perfectly to correct the Ma- 
lignity of the Water. This Filtration is made by Means of a peculiar 
WB Earth, which he mixeth and ftirs with the diſtilled Water, and at 

uffers to ſettle at the Bottoomn . een 
He maintains, that his diſtilled Sea- water is altogether ſalubrious: He 
proveth it firſt from Experience, it having been given to Men and 
vithout any ill Effect at all upon them. 


e Feen Reaſon (rounded | 
being mixed with the diftilld Water, 


Won this, that peculiar h bei 
4 » and ſerveth them for 


4 * Wers — — — Spirits of =_m Salt 
beaths, if I may ſo ſpeak ing away their Force and Malign Sh 6 
= XIV. It ſcems probable to me, that the Sea-water was he onl 

Wctcd at the Beginning, before any Animal or Vegetable 
Pun itſelf. But upon the Creation of theſe, 
Pccidentally, becauſe it owes 


lement Sea. water 


Dy. Mart. 


the freſh Water had its Riſe lager. n. 
its being in great Part (as I have elſewhere B H? 
Na ſnewyn) Y Aug. 


was created, or the 755 * — 


much greater W 52 Sf vr 
Wellsof freſh XV. We di ells of freſh Water ſometimes within zo Yards of the 
Bermudas; and ſo do moſt of the Wells in the Country; though further up (as I am 


30. p. 566, moſt to a Level with the Superficies of the Sea, an 


Texas XVI. 1. When I remembred and confider'd, that (as I have found by vi 
F precipitated, not only by the Spirit of Salt, but by crude Sait, whether dry 
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ſhewn) to the Vapours of Plants, and the Breath of Animals; and the Ex- 
halations raiſed by the Sun. Now that the Sea- water is made freſh by the 
Breath of Plants growing in it, I thus demonttrated : I took a long Gl: 
Body, and having fill'd it pretty full with Sea- water, taken up at Scarbo- 
rough, I put therein common Sea-weed (Aga Marina) freſh and new ga- 
thered, ſome with the Roots naked, and ſome growing on, and adhering to 
Stones: the Glaſs Body being full, I put thereon a Head with a Beek, and 
adapted a Receiver thereto, all without any Lute or cloſing of the Joints, 
from theſe Plants did diſtil daily (though in a ſmall Quantity) a freſh, very 
ſweet and potable Water, which hath no Empegreuma, or unpleaſant 
Taſte, as all thoſe diftilld by Fire neceſſarily; have. <1 

This I take to be the moſt natural, moſt eaſie, and moſt ſafe way of having 
ſweet Water from the Sea, and which may be of 33 even to ſup- 
ply the Neceſſity of Navigators. And I do not doubt bat there may be found 
other Plants growing in or near the Sea, which would yield freſh Water in 


Sea, or leſs, which riſe and fall upon the Flood and Ebb, as the Sea doth; 


inform'd:) Whereſoever they dig Wells here, — dig till they come al- 

then they find either 
freſh Water or Salt: I it be freſh, yet if they dig Two or Fhree Foot 
deeper, or often leſs, they come to Salt- water. it be a ſandy Ground, 
or a ſandy crumbling Stone, that the Water ſoaks gently through, they 
find uſually freſh Water; but if they be hard Limeſtone Rocks, which the 
Water cannot ſoak through, but paſſeth in Chinks or Clefts between them, 
the Water is ſalt or brackiſh. - 


riaus. Trials) diverſe metalline, and other mineral Solutions, could be readily 


* or.diffolv'd in Water; twas no very difficult Matter for me to think, that 
by a heedful Application of the precipitating Quality of the common Salt, one 
might diſcover whether any Particles of it, (at leaſt in a Number any way 
conſiderable) lay concealed in diſtill'd Water, or any other propos'd to be 
examin'd. To this End I'employ'd ſeveral Drugs, and thats not all pre- 
re by one Menſtruum. And tho' Two or Three of my other Tryals 
ad Succeſſes, that I diſliked not when I made them, yet that which at 
length I pitched upon as the moſt certain, and which therefore I meant, 
when I had the Honour ta be ſent for by: his Majeſty about the Patentees 
Water, was that which I think may be underſtood; as well as recommended, 
by. this ſhort Narrative. ch Wierer h 
I took ſome common Mater diſtilꝰd in Glaſs Veſſels, that · it might leare 
its-corporeal Salt, if it / had any · behind it, and put into a. Thoufamd Grains of 
it ons Grain of common dry Salt: Into a convenient Quamity, for Example, 
..  'Pwosor-thiee'Spoonffils;. of this thus impreguated Liquor; 7 let! fall a fit 
FRroportion, for Inſtance 4:0f! bee en bes ee 2 
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n of well-refined Silver, diſſolved in clear Aqug-fortisz [for a Shift, com- 
cn Sterling Silver will ſerve the Turn: 75 I made the Experiment 
ſucceed with Spirit of Nitre, inſtead of Aqua-fortis 3 upon which there im- 
mediately appeared a whitiſh Cloud, whi 5 though but ſlowly, deſcended 
to the Bottom, and ſettled there in a white Precipirate, And to make the 
Experiment rather ſeverely, than at all favourably, there was uſually taken 
ſome what more than a thouſand Parts of Water to one of Salt. 
Burt I obſerved, that having let fall a few D of our metalline Solution, 
into the Liquor obtain'd from Sea - water, by the Patentees Way of ſweetni 
it, there did not preſently enſue any white Cloud or Precipitate, much lels 
ſuch an one as had been newly afforded by the Water that was im pregna- 
ted with leſs than a thouſa Part of Salt. Andif after ſome Time, there 
happened to appear (for tis not abſolutely neceffary ir ſhould) a little 
Cloudineſs in thi factitious Liquor, it was both flowlier produced, and much 
leſs, than that which appear'd in the impregnated Water. 
Perhaps it may be proper, that I here obſerve (what is not wont to be 
taken Notice of) That divers Solutions of mineral Bodies may be precipitated 
by Dilution; that is, (to explain this reſſion) when the Solution has Time 
enough allowed to diffuſe it felf through a great Quantity of Water, the 
ſaline Parts are thereby ſo diluted and weakned, that they are no longer able 
to ſuſtain the mineral Corpuſcles, they kept l ee but make with 
them, and the Water, a confuſed and ſubſidin ixture; uſually of a 
whitiſh Colour. This may appear, when the Butter of Antimony, being 
t into common Hater,” is thereby oy and plentifully tas wager in the 
orm of that white Powder, that yu (not over-deſervedly) call Mer- 
curius vitæ. To which I may add, that I have alſo produc'd a Powder of 
that Colour, by pourin 8 into common Water a ſtrong Solution of Tin Glaſs 
made in Aqua-fortis. And by the ſame way we have precipitated the Tinfture 
(or Solutions of the finer Parts) of Jalap, Benjamin, true Labdanum, Anti- 
monial Sulphur, and divers other Bodies made in Vinous Spirits. If it were 
not for this Power, that Water has to weaken moſt Solutions of Bodies, I 
could have employed, inſtead of that Silver, either Ouick-filver diſſolv'd in 
Aqua-fortis, or Lead crude, or calcin'd in the fame Liquor, or (which is 
more convenient) in ſtrong Spirit of Vinegar; ſince thele, and ſome others 
are found to be precipitable by Salt Vater into whitiſh Powders. But tho' 
a very heedful Obſerver may, for a Shift, make Uſe of theſe Metalline So- 
[ntions, to gueſs at the Quality of Mater, as to Freſhneſs and Saltneſ5; yet 
the Precipitation, that is made by Dilution, is not difficult to be diſtinguiſh'd from 
that which is perform'd by a true and pro Precipitant, (as in our Caſe by 
the common Salt, that is harbour'd in the Pores of the Hater) both by the 
Quickneſs of the Effect, and the Copiouſneſs of the white Subſtance pro- 
duc'd, and on both theſe Accounts is very much inferior to it; as may 
evidently appear in the very different Effects, that our Solution of had 
upon the Patentees Mater, compar d with thoſe it had upon Vater impregnated 
with a thouſandth Part of Salt, * divers common undiſtilled Mators. 
; ; * q 2 ; Burt 
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But to returnz The Uſefulneſs of this Experiment is not to be eſtimated 
only by the Examen it helps us to make of dulcify'd Sea-water, but much 
more by the Eſtimate, that by its means may be made of natural freſh Ma- 
ters, whether of Springs, Rivers, Clouds, Lakes, Wells, &c. For it being gene- 
rally granted, that thoſe Waters, ceteris paribus, are the beſt, as well tor the 
Wholſomeneſs, as diverſe CEconomical Uſes, as Faſting, Brewing, &c. that 
are freeſt from Saltne/s, which is an adyentitious, and in moſt a hurt- 
ful Quality of Waters; by our way of examining theſe Liquors, a heedfu] 
Eye may in a Trice diſcover, whether there be any latent Saltneſs in them, 
(as moſt Waters imbibe from the Soil they have travers'd or do ſtagnate in) 
and may enable one, eſpecially by the Help of a little Practice, to give a 
near Gueſs, how much one Water is freſher, than another,. as I have pur- 
poſely try'd, with Pleaſure, in differing Waters, that are ordinarily drunk, 
even by conſiderable Perſons. And it once you. have attentively marked, 
what Change 4 or 5 Drops, for Inſtance, of our diſcovering Liquor will 
make in Two or Three, or ſome other ſmall determinate Number, of Spoonfuls 

or rather of half Ounces) of Water, twill not be difficult for a heedful Ob- 

erver, keeping the ſame Proportion between the two Liquors, to make a 
near Eſtimate, whetherany natural Water propoſed to him, have a greater, 
an equal, or a leſſer Degree of Freſhneſs or Saltneſs, than that Water that 
he has choſen for his Standard; and how much, in Caſe there be a Difference, 
the propos'd Liquor is leſs or more free from Saltneſs than the other. 

And that (to add this upon the by) ſuch. a Difference in a Liquor of ſuch 
frequent inward Uſe as. Water (which is the. Baſis of Beer, Ale, Mead, and 
| ſome other common Drinks) may have conſiderable Effects upon human 

| Bodies in Reference to Health,, may be probably argued. from the qv 

Effects that Waters more or leſs impregnated with Salt, have upon diverſe 
other Bodies. Since moſt: Pump-waters, for Inſtance, will not boil Peas and 
Beef, and ſome other Aliments,.near ſo well as Spring-water or Rain-water, 
which are uſually ſofter, and more free from the Saltneſs we ſpeak of. Tis 
commonly known to Barbers and Laundreſſes, that the ſame Pump-water 
will not ſo well and uniformly, or without little Curdlings, diſſolve Waſh- 
balls and Soap, as Rain-water and ſome Running-waters ulually will: Nay, 
when I was curious of tempering Steel, I remember, 'twas confeſs d by the 
Kilfulleſt Artiſts I made Uſe of, that ſome Tools (as Gravers 65.) made of 
that hardeſt of Meals, would receive a differing Temper if they were quench'd. 
in Pump- water, from that, which the like Extinction in Spring-water, or 
River-water would give them. | 

I might add onthis Occaſion,.'That, whereas Experience has inform'd ſeve- 
ral Perſons, who have conſulted it, that diverſe Medizizal Maters, that are pre- 
fumed-to own their Virtues to the Participation either of Aſetalline, or of 
other Mineral Bodies, do, upon Tryal, appear to leave ſometimes little, and 
ſome times nothing behind them, except a kind of common Salt; our Precipi- 
tant may much aſſiſt Men to diſcover, whether a Mineral Mater propos d to 
be examin d, do, or do not contain, ſuch a Salt, and if it do, whether it — 

5 2 243 copioully 
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copiouſly or no. This I have tried upon more than one of our Engliſh Mi- 
neral Maters, and thereby found in a Trice, that one, that is reputed of ano- 
ther Nature, contained pretty Store of /a/ine Matter; and that another, which 
is ſtill, for ought I have learned, of an unexamin'd and unknown Nature, is 
impregnated with a ſurpriſing Plenty of /altiſh Subſtance ; but how, and with 
what Cautions our Precipitant may be moſt uſefully employ'd, about the Exa- 
men of medicinal and other mineralWaters, belongs not to this Place. Upon which 
Account, I forber to declare the Uſe I have ſometimes made of our Precipi- 
tant, in examining the freſh Urine of Men, the Serum of human Blood, and other 
Bodies belonging to what the Chymiſts call the Animal Kingdom. 
I have not, certain Reaſons, aſcribed to our Method of examining. 
Waters a ter Nicety, than to be able to diſcoyer one Part of Salt in a 
thouſand of Water, that Proportion being great enough to recommend it, and 
expreſs'd by a round Number eaſy to be retain'd in one's Memory: Yer I 
would not Live it thought, but that, if it were requiſite, our Method may 
make more nice Diſcoveries. For having ſometimes, for Curiofity's Sake, put 
one Grain of Salt into no leſs than 15700 of diſtilPd Water, we could mani- 
feſtly, tho' not _ ſo conſpicuouſly, as before, make it * our way, 
that even this ſo lightly impregnated Liquor was not devoid of Salt, but bad 
more of that in it, than ſome of the Patentees Water, that J kept by me, had; 
nay, I once found, that a Grain of dry Salt being diſpers'd thro* 2000, and 
another Time, that being diſſolved in 300 times its kde of the ſame kind 
of Liquor, ſo inconſiderable a Proportion of Salt was plainly diſcoverable by 
our Precipitant. | un ee 36, ee een 
It may be objected, That whereas the Experiments, hitherto mentioned, 
have been try'd only upon Waters impregnated with groſs or corporeal Sa- 
Salt; this perhaps my not hinder, but that they may be imbued with the Spi- 
rits of marine Salt, which, by reaſon of their Activity, may be as unhealthful 
to the Drinker, as the groſſer Salt itſelf. But tho', to this Surmiſe, I might 
anſwer, that a very ſmall Proportion of Spirit of Salt, may in many Caſes make 
the Hater ſeaſon'd with it, rather medicinal than anwholefome, yet I ſhall an- 
ſwer more directly to the Objection, by ſaying, that to manifeſt its not be- 
ing well grounded, I took above 1000 Grains of diſtilld Water, and inſtead 
of corporeal Salt, put to it one ſingle Drop of moderately ſtrong Spirit of Salt, for 
I had much ſtronger by me, that I purpoſely declin d to employ, and havin 
ſhak'd it into the Water, I let fall into a Portion of this unequally compoſed 
Mixture, ſome Drops of our Solution: of Silver, which preſently n to 
precipitate in a.whitiſh Foam, inſomuch, that for ought appear d to the Eye, 
this Iryal ſucceeded better, than if the Water had impregnated with 
but 1000") Part of corporeal Salt. The like Experiment was made with the 
Patentees Water inſtead of the other. And to purſue this Tryal a great Way 
farther, I had the Curioſity to diſſuſe one Drop of Spirit of Salt into 2000 
Grains of diſtill'd Rain- water; and upon letting fall ſome Drops of our Pre- 
cipitant into it, I found that the Succeſs well anſwer'd my Expectation. 
And then, to urge the Tryal yet farther, I added as much of the ſame di- 
ftilld Rain-water, as. by. a { Conjecture made it amount to at _ 
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half as much more. aber one Grain of * Hrit of Halt — a manifeſt Opera- 
tion, tho” not quite ſo conſpicuous as the former, upon above 3000: Grains 
D Mater, whoſe 4 from common Salt we tried apart. And that a 

Prop of the 1 zline Spirit, we made Ule of, did not equal in Weight aGrain 
of dry Salt, 1 found by this, that having ler fall into a n Piece 
of 3 5, ten Was of that Spirit, I fourgd them to want near half a Grain 

rains W 
Trys J made by een above 099 Grains of Rain Wa- 
ter in The ths Room of a nad by Quantity of diſtill'd Water. 

It is the A of 4 Seamen, and of a Perſon for whom I have a pro- 
found Reſp 8 ought to have a little Saltiſbneſi to preſerve it; if 
this be T lity in our artificial Water, it may in a Trice be 

ſupplie ied as = 650 yeſs, whether corporeal or ſpiritous, as ſhall be re- 

quired, 58 atly, as will bring it to be equal in that Quality to the 
common Mater o 25 vers or of Springs. And perhaps twill not be impertinent 
to a 196 this Ader af! 5 ſome Places, e . lying in hat Climates, 
it may ſomętimes be Uſe to know, whether on the Account of the 
Sun 8 Heat, or that of 1775 772557 rapeal Regions of the Earth, the Rain- water 
n e e th volatile, not acid, Spirits, like thoſe chat are diſtilbd 
Urine, 72 Obieh l haye, for Curioſity's Sake, obtain'd from a mineral 

dy, native ſal- a piack ; upon which Account I made a Tryal that inform'd 

that if 5 or 6 5 Drops of Hrong Spirit of Urine, whoſe Drops I obſerv'd to 

t 1 were ſhaken into a 1000 Grains at leaſt of diſtill'd or Rain - water, 
1mpregn but with one of Salt, our Precipitant would make a Diſcovery of 
ſome ae in the Liquor. And if it were neither to be admired nor cenſured, 
if the Patentees Water ſhould de ſhew a Change, when our Precipitant is 
en ut, or long 1 0 in it, eſpecially that Change being a more light one, 
than that F came from ſpeaking of: Since for ought I have yet obſerved, not 
88 ſuch undiſtilld Maters are generally allowed to be freely y potable, but 
even the that Nature. herſelf 4 r are. not always quite devoid of Saltneſs. 
For I haye found Rain · water, that I caus d carefully to be ſav'd, after the 
Houſe· tops had newly been well waſh'd with former Rain, to grow a little 
troubled, if any Store of our Precipitant were kept for ſome competent Time 
in it. And bong ently diſtill'd off, it left a Refidence, which, with a little 
of our So 8 afforded a far more ſuddenly made and copious Precipitate, 
than had been produc'd with the like tity even of Pump-water it ſelf. 
And tho'I —5 met with Rain- water, that was more free from Salt than 
any Spring or River- water, that I remember I have examin'd; yet having, for 
Curiolity's Sake, made Tryal of Snow- water, which, if che Weather had 
been ſome what milder, would have been Rain; this Liquor, I ſay, which is 
thought to afford the lighteſt Water of all natural ones, I manifeſtly found, 

by our Way of examining it, not tg be devoid of Saltneſs. 

It has been ſurmis'd by ſome, that even a moderate Action of the Fire upon 
Water will make it brackiſh a 40A Bur that the Patentees Mater is not 
brackiſh, appears 7 the foregoing Tryals; and that it is more free from Salt- 
I than moſt of che Waters, Men do without Scruple, drink : And that it 


may 
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r r than is teceſſary in a Ship, that can from time to time 
within a few Days, ty it ſelf with fre/5 out of the Sea, may be gathered 
from theſe 2 Things T e firft is, That I cauſed a Pint of it to be hermati- 
cally feal'd in a Vial, whereof I left, oy guebs about a 34 Part empty, and ha- 
ving about 6 Meets after, held this Veſſel againſt the Light, I found the Water 
to be elear and limpid; tho' I did not judge it had depoſited ſo much as the 
Tenth Part of a Grain of Feculency. And having the Seal, and taken 
out a little of the Liquor, I did not find it alter d either as to Smell or Tate. 
The Second is, that J have kept a Bottle of it in the fame unſtopt Veſſel near 
8 Months, and yet it continues ſweet and well condition d. And if that 
which is calPd-Crudify in Water does conſiſt, (as probably it often does) in 
certain groſs Particles that are mingled with the purely aqueous ones, it is 
likely, that the Action of the Fire may divide and diffipate theſe into mi- 
nuter Particles, and thereby deſtroy the Texture that makes them hurtful; 
and by cauſing innumerable Tumblings and Rovings amongſt the more earthy 
Particles, give them Opportunity to make little Coalirions, whoſe Weight 
precipitating them to che Bottom, frees the pure Water from them. 

And becauſe tis but too probable that the Dh u en of divers Mater: 
proceed, not only, or perhaps not ſo much, from bare Cruzity as from a great 

uantity of groſſer Particles, that are not eaſy to be rais d, becauſe of their: 
being eombin d with fixt and earthy ones, that ſwim up and down in the 
Water they impr as Hilber or Mercury does in a Solution made with 
Auacfortis, or rather as the A Salt do in Pump- water, and many 
other common Waters: On this Account, I ay, the Patentees Invention may” 
very much correct ſuch Waters, finite by their Way of De thoſe Li- 

rs, tlie truly aquedus Parts are not only freed rom the ſaline ones, bur: 
m the mineral and other groſs and hurtfüf Cor cles that may have lain con- 

ceabd in tlie Liquor As may be argue from hence, that, e 
ly in the gentle Fire of a digeſtive Furtiace,' lowly diff off a Poufſck of 
the Patentes Water, it left us in rhe Carurbit ſo light and; this a'Feculonty,, 
that the Botrom of the Glaſs ſeeth'd robe rather ſullied that-cdver'd'by it >, 
and T did not judge, that the whole Feculency, if we could have got it out, 
would have amounted to ſo much as 2 Grains Wa, a 

Perhaps it war upon ſuch Reaſons, that the laſt Great Due of Tuſcany, : 
when he'drank Wuter, prefert d for Wholeſoment , that which was Agillid to 
that which Was not; and if herein that learned Prince, and thoſe of the fame 
Opinion were not miſtaken, it will highly recommend the Uſefulneſs of the 
Patenttes Invention to Mankind. For there are Multitudes of Waters that are 
not conſiderably #act/# to the Taſte, that yet, by reaſon of ſome unheeded 15 
Salttaſs, a8 in moff Pd matter, more ee resten of CY; are” 
11 ß, ̃ ̃ as JPaſhings, Ball 
ug of ſome Meats,” Ar burart vety unwholeloime ; lometime to a Pegiee, 
that makes them miſciſievbus to whole Communities, and perhaps Nations. 1 
remember I have ſeen a notable Iaſtance of this in (hoſe Bu ge anc 927 7. 
mou about the Thru, wiic h art dbferded by Navin to be excełdiug dom 
mon; among thoſe that inhabit the lower Tracks of Ground that . 
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the. Rhatian, Helvetian, and ſome other neighbouring Mountains; which mon- 
ſtrous Swellings are generally imputed to the Syow-waters that flow from the 
Mountains, and make the uſual Drink of the meaner Sort of People; whence 
tis obſerv'd, that Perſons of better Condition, who drink Wine more than 
Water, are either not at all, or far leſs troubled with theſe disfiguring Goitres, 
as they call them. But much more notable Inſtances to our preſent Purpoſe 
are affoxded me, by that great and yet living Traveller, M. Tavernier, Baron 
of Aubonne, who {peaking of a Nationof Cafres or Negroes, that come ſome- 
times to trade With t e Portugueze from a remote Part of Africt, informs us, 
« Thatthe Water of their Country is very bad, which is, (lays he) the Reaſon that 
6 their Thighs do ſwell, and it is a M onder bo ſee any of them free. Nay, which 
is far more, where he ſpeaks of the African Kingdom, or Empire of Monomo- 
tapa, he has this memorable Paſſage, . © The Natives never live long, by reaſon 
f the Badneſ5 of the Waters in the Country. For at the Age of 2x5 they begin 
to be dropfical,ſo that "tis a great Wonder i ao among them live above 40 Tears. 
Theſe People might probably be much ,reliey'd, and be brought to live 

as long as. be Nations, if they $90.0 compendious a way as that of the 
Patentees,,. to provide themſelves. plentifully. with Waters, whoſe Crudity is 
corrected, its groſſer and heavier Parts ſeparated, : and its Brachiſoneſs de- 
* by the Fire, as its Action is regulated and help by their Invention. 
e | iment, mention'd in this Paper, was try d at a Meeting of the R. h. 
Feb, 17. 1692..by Dr. Sloane, with a Succeſs anſwerable to the Aſſertions of 
the honourable Author, and that a Drop or two of Spirit of Salt, mixt with 
common Water, would be by the ſame Method diſco 


* 


2Dr Hook, 2. At a Meeting of the R. S. Mar. z. 169. Dr. Zhok read a Lecture con- 
. id. p. 639. cerning a Method of his own for the diſcovering the ſmalleſt Quantity of 


Salt contained in Water, from a Principle of Hydraſtaticts; and after his Diſ- 
courſe thereof, he produced the Apparatus, which he had prepared to exhibit 
the ame before the Perſons then preſent. s 
"The Method of doing which Operation was by means of a large Poiſe of Glaſs, 
ſome what of the Shape of a Boli- bead, the Ball of which B was about 3 Inches 
Diam. but the Stem or Neck thereof C C, was not above = of an Inch. This 
was ſo poiſed by Red- Lead put into it, as to make it but a little heavier 
than fair or freſh Water. Then this Poiſe was F the ſmall Stem 
to the End of a ſlender Beam, A, which was very tender, and being not over- 
charg'd with Weight, would turn with a Part of a Grain. This 
Bam was hung on a fleady Frame, and the Poiſe hanging at one End of the 
fame, covered with the Water to a certain Mark or Diviſion made on the 
ſmall Neck, at D, it was ſo.counterpoiſed by ſome ſmall Weights put into 
the oppoſite Zeile of the Balance, F. Then the # 2 of the Water con- 
tained in the Ciſtern or Veſſel, EE, into which the Poiſe was immerſed, (being 
firſt known, a ꝛ 000th Part of its Weight, was taken of common Salt, 
weighed out, and put into the whole 2000 Parts of the Mater, which, by 
being ſtirred, ſoon diſſolved. Then the . ſuſpended as before, was view d 
and examined by many then preſent, they manifeſtly ſaw, | 1 
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half an Inch moye of the Neck emerged out of the Water fo ſeaſoned, than 
did before the 2000% Part of Salt was diſſolved therein. 

This was only one Uſe of this Method of diſcovering very ſmall Altera- 
tions in the Conſtitution of Bodies, the ſame Author having long ſince, namely, 
Ofob. 2. 9 ſhewn to the ſame Society a Method of dilcovering divers 
Alterations much more curious, namely to the 176009". Part of its Weight. 


XVII. There is an old Spring in the Dioceſs of Paderborn in Weſpbalia, 4. Pur 
which loſes it ſelf twice in 24 Hours; coming always after 6 Hours back ad , 
again with a great Noiſe, and fo forcibly as to drive 3 Mills not far from . 
its Source. The Inhabitants call it the Bolderborn, as if you ſhould fay, the 


Boyſterous Spring. 


XVIII. Lay-well, near Torbay, is about 6 Foot long, and 5 Foot broad, and near 4. Evviug 
6 Inches deep, which ebbs and flows very often every Hour, viſibly enough. Poe z, 
I am informed, tis moſt conſtant Winter and Summer, tho' I am apt to Þr. Wm. 0- 
think it moves faſter in Winter, when the Well is fuller, than in f. 79. f. 
Summer: Becauſe when I obſerved it firſt, (in Fuly 1693) I think it lowed 
ſomewhat quicker than I found it did on my ſecond Ob/ervatiox, toward the 
End of Auguſt following; for the Water was then conſiderably ſhrunk in 
the Well, notwithſtanding we had for about a Fortnight much Rain: And 
tho' when once it began to flow, it performed its Flux and Reflux, in lit- 
tle more than a Minute's Time; yet I obſerved it would ftand at its low- 
eſt Ebb ſometimes two or three Minutes; fo that it ebbed and flowed by my 
Watch, about 16 Times in an Hour, and ſometimes I have been told 20. 

As ſoon as the Vater in the Well began to riſe, I ſaw a great many Bubbles 

aſcend from the Bottom, but when Water began to fall, the Bubbli 
immediately ceaſed. I meaſured its high and low Water Marks, and fou 
them between 5 and 6 Inches diſtant; not of Perpendicular Depth, but as 
it ſpread it ſelf on a broad Stone, as the Sea does on a Beach or Shore. 
Tho? I am apt to think its Perpendicular Height would be as much, or more 
in that Time, were 3 — 222 an Experiment; for as 
it riſes, it runs out with a ſmall Stream, which is greater or according 
As 4 — in the Well riſes and falls. * , 

That it has any Communication with the Sea is not manifeſt, nor is the 
Water brackiſh at all. The whole Country adjacent is very hilly all along 
the Coaſt, inſomuch that from Brixbam to the Top of the Hill, is about a 
Mile and half; and the Well is about half way up the Hill, (which hereabout 
s ſomewhat uneven and interrupted), and comes out at a ſmall Deſcent, yet 
conſiderably higher than the S e of the Sea. 

I tried it with an Oaken Leaf, as ſoon as I ſaw it the firſt Time, but could 
not find it change Colour. I drank of it, tis very ſoft and pleaſant, has no 
e 
try e in their es; c it in Fevers, as their ordin: iet- 
drink, which ſuceeeds mighty well. Th 
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mee, XIX. 1. Having croſs'd the River Dravus, and paſſed Mount Luibe! in 
Carniola de- the Carnick Alps, by that noble Paſſage cut thro' the Rocks, and vaulted 


ſcribed by Dr 


54 P. 1983. whence, and beyond the Hills, is the Zirchnitzer Sea, receiving t 


like that of Pauſilyppe near Naples, I went to Brounizza; 2 2 from 
at Name 
* from Zirchnitz, a Town of about 300 Houſes. | 
This Lake is near 2 German Miles long, and one broad. On the South 
_ fide thereof lies a great Foreſt, and on the North-fide the Country is flat; 
but the whole Valley is encompaſſed with high Hills, at ſome little Diſtance 
from it. But I ſaw no Snow upon them, tho' upon other Mountains in the 
Country, I obſerved Snow in June. Upon Hills on the fide of great Lakes, 
the Snow lies not ſo long as upon Hills more diſtant. | 
This Lake is well filld with Water for the greateſt Part of the Year, but 
in the Month of June it ſinketh under Ground, not only by Percolation, or fall- 
ing thro? the Pores of the Earth, but retireth under Ground through many 
great Holes at the Bottom of it; the little, if any, that remains in the hilly 
or rocky Part is evaporated: And in the Month of Seprember, it returns 
by the fame, and in a ſhort time covers the Tract of Earth again, but Þ ean- 
not determine the Space of Time to a Day. This Return and Aſcent is ſo 
ſpeedy, and it mounteth at the Holes with ſuch Violence, that it ſprings out 
of the Ground to the Height of a Pike. The Water that ſpouts ſeems ſome- 
what clear in the Air, but being ſpread about, looks as formerly in the Lake. 
The Holes generally are ſtony, not in ſoft or looſe Earth; yet in one or 
two Places the Earth hath been known to ſink, and fall in, particularly near 
a Village call'd Sea-dorf. They are of different Largeneſs and Figure; ſome 
perpendicular at the Beginning, and then obliquez others oblique at firſt, 
Hrs two exactly alike. Such Holes I have ſeen in other Parts. of Caruiola, 
and in other Countries alſo. We have a Hole: call'd Elaen Hole, not made 
by Art, but naturally, in the Mountains in the Peak Country of Derbyſhire, 
above 80 Fathoms deep. The t Holes are the ſame every Year, but poſ- 
ſibly part of the Water may fometimes find or make new Paſſages thro” the 
Crevices and cribrous Parts of the Field. | 
When the Water goeth firſt away, they ſee it in theſe Holes for a while, 
but afterwards it deſcends lower out of their Sight. 
This Piece of Ground in the time of the Retirement and Abſence of the 
Mater is not unfruirful; but by a ſpeedy and plentiful Production of Graſß, 
yieldeth not only a preſent Suſtenance for the Beaſts of the Field, but a. good 
oviſion of Hay for the Cattle in Winter. 1 1 = 
The Lake is not only thus fill'd with Mater, but every Year well ſtored with 
"Fiſh. The Prince of Eckenberg is Lord of it, and of much Country thereabout. 
But upon the retiring of the Water all have Liberty to fiſh; and the Fiſber- 
men ee, — to the Maſte at the Holes before mentioned, intercept the 
Paſſage of the 455 and take a very great Number of them, which otherwiſe 
"would be ſecure for ſome Months under the Earth, and nor fail to return in Sep. 
"But at that time the Prinee will not permit them to make any ſuch Attempt. 
The Fiſs of this Lake have a cloſer Habitation than thoſe of any other 
I know; fer they paſs ſome Months under the Earth, and a good part of the 
Winter under Ice, I could not learn that there were any Orters in this e 
| | whic 


L) 
which otherwiſe muſt pro have taken the ſame Courſe with the Ii 
not that there were Ren — L extraneous. Subſtances, -any Vegetables, 
or unknown Fiſhes brought up by the Water, but thoſe which come up are 
of the ſame Kind with thoſe which deſcend. | | 3 42 

The Bottom of the Lake is not even, nor near about the ſame Depth, but 
ſometimes 2 Foot, and then ſuddenly 20 Yards deep. And becauſe the 
Fiſh haunt the deep Places more than the Shallows, they have given Names 
to the ſeven chiefeſt Cavities or Valleys in the Lake. & 

The Water is not always at the ſame Height, but ſomewhat differing ac- 
uy any Rains, Snows, or Drought ; and they are ſenſible of its height 
by the Tops of the Hills in it, and its ſpreading toward Zirchnitz, but it alters 
not very much till it begins to go away. 

No River enters it, but on — LR Rivulets on the South and Eaſt 
ſide; nor hath it any other Diſcharge known, but by the Holes. — 

There are alſo divers Caverns and deep places in the Country of Carniola, © * 
even where there is no Water. 1 

Between F and Nider-dorf, the Ground ſometimes ſinks in ſeveral 
Places upon the ſudden retiring of the Late; and the aforeſaid Prince of 
Eckenberg was once ſo curious, as to deſcend into one Hole, thro' which he 

ed under a Hill, and came out on the other ſide; as I was informed by 

Andreas Wifer, the preſent Judge of Zirchnitz, and alſo by Johannes Wifer, 
who hath formerly held the ſame Place. 

The Country is high about the Lake, but the Lake is not high in Reſpect 
of the Country near it, but low. x | 

The Snow falls not till after the Lake is return'd. "I | 

This Lake probably may hold Dependance of, and Communication with 
ſome ſubterraneous great Lake, or Magazine of Water 1 to theſe 
hilly Regions, which when full, and running over, may vent it ſelf with Force 
and Plenty into this Field; and when ſcant of Vater, abſorb and drink in the 
ame again; the Water of the Lake returning but from whence it came, having 
no River running out of it whereby to be diſcharged. | | 

I went alſo to a noted Stone, commonly call'd the Fiſbers- Stone, which hath 
ſomewhat of the Uſe of the. Nile/cope-pillar at Grand Cairo. It is a large Stone 
upon one of the Hills, or elevated Parts of the Field, which whenſoever it 
appears above Water, the Fiſbermen being upon the Lake, take notice of it, and 
know thereby, that in a few Days the Water will retire under Ground, For | 
after -the ap, of the Lake in Sep. the Water never decreaſeth ſo low again, 
3 to let the Fiſber-ſtone appear, till it begins to retire under Ground. 5 

2, This Lake was by the Antients call'd Lugea Palus, by the Moderns, La- 27 xc. j. 
cus Lugeus, tho' at preſent its Latin Name be Lacus Cirtnicenſis, in Higb- durch, Visa. 
Zirchniſerſee, and in our Carniolan Tongue Zirtniſco Feſero. br 45 was fo n.191.p. 
called of old, is unknown, or very uncertain, but the Original of the preſent *** 
Name is more ſure, it being derived from the adjacent Town of Cirknts 
and that had its Name from a Chapel of the Yirgin Mary, which at firſt ſtood 
alone, but now the Town is built round it. This Chapel was noſ great Edi: 
lice at firſt, and therefore was * little Chapel, which in the LOOM 
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1 
of the Country is Zirkvizaz whence the Lake was named Zirtviſco Jeſero, 
or the Chapel Late, but now by Abuſe, v being changed into 1, Zirtni ſco 
5 is diſtant from the Capital City of the Province Labac 6 German Miles, 
it is a good German Mile long, or better than 4000 Geometrical Paces, and is 
about half as much in breadth. Its ordinary Depth is 10 Cubits, its leaſt 5 or 
6, rarely 3, bur its greateſt is 16 Cubits, It is every where ſurrounded with 
woody Mountains, Which on the South and Weſt-ſide are very high, and 
3 Miles broad, running far in length into the Turtiſi Country, and afford 
nothing but horrid ſtony. Deſerts, overgrown with Trees. On the North 
and Eaſt - ſide, there is between the Mountains and the Lake, a ſmall Ter- 
ritory, which tho' narrow, is nevertheleſs pleafant, and is inhabited by one 
Town, 3 Caſtles, and 9 Villages, and adorned with 20 Churches; as may be 


Fig. 60. ſeen in the Map, which was n by my ſelf upon the Place with all poſſible 
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In the Mountain calld Javornit, ſtanding near the Lake, there are two 
Holes, or exceeding deep Precipices, in which many thouſand wild Pigeons 
rooſt all the Winter; entring in Autumn, and coming out with the Gl of 
the Spring: What they live upon in theſe Caverns is unknown, bur I take it 
to be the nitrous Sand. In another Hole call'd Slivenza, tis the Belief of the 
Country People, that the Witches hold their Aſſemblies, becauſe that ſeve- 
ral times Li bo like Ines fatui are obſerved there. On the Top of this Hill 
is a. Hole of an unknown Depth, out of which there often breathe out noxious 
Hail; and for this Reaſon the Prieſt of Zirknits, every M hit ſon- Monday, goes 
to the Hole in Proceſſion, and uſes over it a certain Form of Exorci/m. 
There run into this Late continually 8 Rivulets. The two leaſt are call'd 
Bellebrech and Treſenz, the 34 is the Fountain Oberch, out of which abundance 
of Water guſhes with great Force; the 4b, y*b, and Gch, call'd Sreberziza, 
Linfnziza, and Seromſchiza, may for their Bigneſs deſerve the Name of Ri- 
vers; the 70 Murtinſchixa, breaks out at a Cleft in the Rock: The laſt called 
Cirknizer-bach, is a pretty large River: 3 : * 
Now this Lake bes every where ſurrounded with Mountains, and no 
Where — 2. over, Nature Has given it two viſible Channels, or ſtony Ca- 
verns, call d Velta Karlouza- and Mala Kariouza, by which the Water runs 
under the Mountain; and a 34 concealed fubterraneous Paſſage, which with- 
dur doubt communicates with the other 2 under Ground (as I'ſhall hereafter 
ng run Half a German Mile, come out at the other ſide of 
the Mountain, near 9 Chapel of St. Cantian, as I have faithfully drawn it, 
in a Deſert-place, at a ſtony Cave 4; and become the River called by the In- 
Habitants Jeſero, that is, the Late. This River Jeſero marked B, is reaſonably 
— bigs and haying run half a quarter of a/ Mile, enters 4 wide /ony Cavern J, 
running: flowly under the Hill for the Space of a good Muſquet-ſbot; then 
coming our again on the- other fide, after it has run throꝰ a ſmall” Plat m in, 
it enters a 34 Cavern or Grotto: C, wherein having paſted fo Pares, one may 
fay Siffe Nite, ue Plus ultra, for it runs no longer practably as before, bur with 
2 Ran enen ens ere 15 5 onen 2 great 
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great Noiſe and Roaring falls down a very much inclined Channel of Stone, 


that neither I nor any elſe durſt follow it farther. In June 1678. I went 
my ſelf in a ſmall Fiſher - boat under the Mountain, through the Cave 7, 
and entred the Grotto C, till I came to the aforeſaid Falls, without any Dan- 

or Trouble, the Paſſage being wide enough. 

It muſt be noted, that the Valley wherein this River Jeſero runs, is exceed- 

ing ſteep, but the Plat of Ground m m is plain and ſtony, of an Oval Form, 
and is. furrounded with (as it were) a very high Rampart X K X, ſo ſteep 

that it would be impoſſible for a Cat to climb out of it, unleſs at one Place, 

whereat a Man may make a Shift to go up and down, tho' not without 
Peril of his Life; the Way being in ſome Places not above three or four In- 

ches, and no where above 6 Inches wide. In the Year 1684, I went down 

here in Company with a French Gentleman, but the Water being up, and we 
wanting a Boat, we could not go under the Hill, nor enter the Grotto C; 
ſo we returned, and with great Difficulty deſcended by a = and narrow 
Paſſage at D, and came to a Cave bigger than any Church, through which. 
the River Jeſero runs. Here we found ſeveral Figures of Stone, the Work- 
manſhip of Nature, and ſtrange Holes and Caverns in the Earth; but by 
reaſon the River was then up, we could go no farther. At other Times 
when the Water is down,. one may go with lighted Torchcs a great way- 
under Ground; and it is faid there are here very odd Figures formed by 
the Petrified Water: Among the reſt one reſembling a Weaver at Work, 
of which the Country People want not their Superſtitious Traditions. 

But to return to our Lake; I fay, that about the Feaſt of St. James's 
Tide, and ſometimes not till Auguſt, the Water runs away, and it is Dry: But 
it fills again, and moſt commonly in October or November, yet fo as not to ob- 
ſerve any certain time; for ſometimes it has been dry twice or thrice in a: 
Year: as in the Year 1687 it was dry in January. Again the Water be- 

gan to draw off, on the 15*> of Auguſt St. N. and it was quite clear by the 
8k of September; and this preſent Vear 1687, it has been thrice empty, 
which makes the Fiſhing very poor and inconſiderable. Sometimes again, 
tho” but ſeldom, it has happened to be three or four Years together fill of 
Water, and then is the belt of the Fiſhing. But it never yet was obſerved 
that this Lake was dry for a whole Year together. | 

The Right of Fiſhing in this Lake, upon certain Terms agreed on, does 
at this time belong to the Lordſhips or Caſtles following, 1. to Haaſperg, 2. 
Steegberg, 3. Laas, 4 Sebneeperg, 7. Aveſperg, 6: to Sitticium, which is a 
Monaſtery of Ciſtertian Monts. | 

There are 3 Iſlands in this Lake, viz. Mala-Goriza and Velba - Goriza, which; 
are uninhabired: The 39 is a very pretty Iſland called Yornek, that is reaſo- 
nably big, having upon it a Village of 4 Houſes called Ortock ; above this Town 
upon a little Eminence ſtands a Church, which is no ſmall Ornament. Thoſe 
that live on it have Fields, Meadows, Paſtures, Wood, Gardens, and Orchards... 
and all things neceſſary for Life. 

There is alſo a very fine Peninſula all covered with Wood, called Dorvafek. 


When the Lake is up, and one comes in a Boat between the Hand Pornek and 


* * 


3 „ ; 
this Peninſula, the farther Part of the Lake, lying under the Mountain, very 
well reſembles a curious Port for ——— At the farther End, when the 
Water draws off, there appear Rows of Stakes, a Sign that there hath been 
formerly a Bridge, and therefore it is at this Day called the Old Bridge. 

In this Lake there are many Pits in the Shape of Baſons or Cauldrons, 
which are not all of the ſame Depth or Breadth; the Breadth of them be- 
ing from 20 to 60 Cubits more or leſs, and the Depth from 8 to 20 Cubits. 
In the Bottom of the Pits are ſcveral Holes, at which the Water and Fiſhes 
enter, when-the Lake ebbs away. ow 2/454 

The principal Pits in which they fiſh, are 18, ſituated and named as is 
Fig. 60. repreſented in the Map. They are called Maljoberch, Yelkjoberch, Kamine, 
Sueiuskajamma, Vodonos, Louretſchka, Kraloudour, Reſcheto, Ribeſkajamma, 
Rethje, Sittarza, Lipanza, Gebno, Koteu, Ainz, Zeſlenza, Pounigt, and Leviſbe. 
Beſides theſe, there are ſeveral other leſſer Pits of no Note, becauſe there is 

no ſuch fiſhing in them as in thoſe but now mentioned. | 
In the Months of June, July and Auguſt, when this Lake begins to draw 
off, it grows quite dry in 257 Days, if no great Rains intervene. And the 
aforeſaid 18 Pits are all emptied the one after the other, in a certain and never 

failing Order of Time, | 

When the Lake begins to fink, which appears by a certain Stone, which 
they obſerve, the Inhabitants of the Town called Oberdorff or Seedorf, give 
notice thereof to all the neighbouring Fiſhermen, that. are appointed by 

the ſeveral Lords having Right in this Fiſhing. The People of this Town 
have Orders not only to watch the falling away of the Water, bur like- 
wiſe to take care that no body preſume to fiſh in the Lake when it is full 
of Water; that being forbidden: So that theſe are, as it were the Keepers 
of the Lake. 

1. The firſt Pit called Malijoberch, is not 8 Pit like a Cauldron, 
but only a Depreſſion of the Bottom without any Holes in it: But there 
a much Graſs and Weeds, and many Fiſh are catch'd therein: Three 

ays after the Water begins to ebb, this Pit is emptied : Then the Pariſh 

Clerk of Seedorf * notice thereof by tolling a Bell, and all the Inhabitants 
of the Town, Old and Young, Men and bang lay aſide all other Buſi- 
neſs and go to fiſhing, ſtark d as ever they were born, without any Re- 
gard to Modeſty or Shame. | | 
The Fiſh they catch they divide in halves, one Part they give to the Prince 
of Eggenburg, as the Lord of the Mannour, the other half is their own. 

2. The Pit Veltjoberch is empty the 34 Day after Malijoberch, the Manner 
and Right of fiſhing as in that. | 
3. Four Hours after this, the Pit Kamine begins to empty; here they ge- 
nerally fiſn with a Trawle, as in ſeveral other Pits of leſſer Note, having 

firſt purchaſed Leave of the aforeſaid Lord of the Mannour. Here, as like- 
wiſe in the Pit | ny | | | 

4. er (which ſinks one Hour after Kamine) is much Fiſh caught, 
and A nce. of large Crabs z but they are lean, and of no good Taſte. 


F. The fifth Pit Yodonos dries 5 Days after Kamine. In this and the other 
Pats which follow they fiſh with a long Net or Sayne. Herein they can have 
I no 
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no more than five or fix Hawls, by reaſon of the great Swiftneſs where wittr 
the Water runs away at the Holes in the Bottom, (which is ſuch that a 
Horſe can hardly keep pace with it) and carries away the Fiſh with great 
Violence under dne Barth Sometimes when Fiſhermen are not nimble, 
they can ſcarce get two Hawls before the Water be gone; to prevent 
which they have a Mark near this Pit, viz. the Stone Ribeſkekamen, that is 
the Fiſher” - Stone, which as ſoon as it begins to appear upon the Receſs of 
the Water, gives notice that it's time to begin the Fiſhing. | 5 
6. The Pit Louretſchta is evacuated a Day and a half after Yodonos, the Fiſh-- 
ing is after the ſame Manner, and the 2 Caution neceſſary, becauſe ot 
the ſudden Receſs of the Water. 
. The Water leaves the Pit Kraloudour 12 Hours after Louretſchta; and 
3 > after that 5 
8. The Pit Reſcheto. In this latter, in the Year 16857, after the Lake had 
been ſome Years without being dry, there were taken at the firſt Hawl, 
21 Carts of Fiſh, at the 24 17; at the 34 9, as I have been credibly in- 
formed by thoſe that were preſent | 
9. The Pit Ribeſkajamma falls dry at the ſame time with Reſcheto, which 
is that next to it. In this Pie they fiſh under Ground, which is a Curioſity 
not unpleafant, and differing from all the reſt. For there is in the Bottoms 
r great Hole in the Stone, by which Men may cafily go down with lighted 
Torches, as into a deep Ciſtern; and there is under a large Cavern like a 
Vault, the Bottom or — whereof is as it were a Sieve full of little 
— whereby the Water runs away leaving the Fiſh dry, where they are 
caught. £ 
18. Fhe Pit Rethje is empty two Hours after Ribeſkajamma, and is of no- 
great Conſequence for Fiſh: An: Hour after this, the Pit 11. Sittarza, and 
in F or 6 Hours more 12. Lipanza falls dry. 95 
13. The 34 Day aſter e the Pit Gebno is evacuated; in this they 
rarely fiſh with Nets, but let fall dry; and the Holes in the Bottom being 
fo ſmall, that they exceed not the Size of a Man's Arm, all the great Fiſh are 
left behind in the Pit. | 
14. Two Days after Gebno the Pit Koteu becomes dry: In this they ſome» 
_ — the Fiſh as in the former, but the Holes being greater let bigger 
iſhes paſs. | | | | 
ry. The Pit Ain empties 4 or 5 Hours after Noten: in this they ſeldom 
| (unleſs they cannot help it) let the Water run away without uſing their Nets, 
as in Gebno; becauſe of one great Hole in the x Pons whereby many great 
Fiſhes may eſcape. if A | 
16. The Pit Zeſlenza ſinks three Hours after Anz ;: in this they always f/Þ 
with Nets. As-in | | 
17. Pounigk, which is emptied the next Day after Koten: ; 
18. The Pit called Leviſche is evacua third Day after Pounigh, 
that is the 27. Day from the + rg. of te Reces of the Water of the 
Lake, fo that in 27 Days the fiſhing of this Lake is over. In this laſt Pit 
about 17 Years.fince, I am. certainly informed, that there fell a Flaſh of Light- 
ning about the time of Fiſhing, which ſtunned a great Multitude A 
0, 
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Fiſhes, ſo as that they filled 28 Carts with them: (By a Cart is meant as 
much as one Horſe can draw.) Theſe Fifh are not properly Thunderftruck, 
but only ſtunned with the Violence and Sulfureous Dr of the Light- 
ning, which makes them riſe and ſwim as dead upon the Top of the Water; 
but if they be taken up and put in freſh Water, they ſoon recover, other- 
wiſe they die. This is no uncommon Accident in this Lake. | 
The Fiſhing being thus ended, a Sign is given by tolling the Bell in the 
Chapel of St. John Baptiſt, near the Town of Cirknitz; Upon which all 
the 3 of the Neighbouring Villages, and of Cirtnitz, without Re- 
gard either to Age or Sex, go for the molt part ſtark naked into the Lake, 
and look for Fiſh among the Weeds and Sedge, and in the ſmaller Pits. And 
many creep into the Subterraneous Caverns and Paſſages, and find Store of 
large Fiſhes there: They having full Liberty to ſearch all over the Lake, 
excepting in the Pits Pianze, Narte, and FYelkjoberch. This Barbarous and 
Immodeſt Cuſtom of going Naked, has been often attempted to be re- 
claimed by the Carthuſau Monks, hut all in vain; for ſo prevalent is a Habit 
of vicious Practices over good Precepts, that they have-not yet been able to 
perſuade them ſo much as to cover their Secrets. | 
There are beſides theſe ſome other Pits in the Lake, as Skednuenza, Mala 
and Yelkabobnarza, in which they fiſh likewiſe, as alſo in Mala-karlonza and 
Yelka-karlouza : In both theſe they go far under Ground with lighted Tor- 
ches, and find Fiſh, but theſe Pits are of no great Value, In Veltabobnarza 
one may go in at Holes, and deſcend many Fathoms under Ground. 
Theſe two Names Velta and Mala-bobnarza, ſignify in the Carniolan Tongue 
the greater and leſſer Drummer; nor is it without Reaſon that theſe Pits arc 
fo called; for when it Thuxders and Lightens, there is heard in theſe two Pits, 
as it were, the Sound of many Drums beating, which Auno 1685 I heard with 
my own Ears; it Thundring 3 times ſucceſſively, and the Sound of Drums 
anſwering accordingly. 15 wes 
The two Pits Narte and Pianze are never tied, 'but always remain 
Fenny, when the reſt of the Lake is quite dry. It is believed that in theſe 
Pits the Fiſh lay their Spawn, and therefore it is prohibited to fiſh in them. 
In them is an incredible Number of Horſe-leeches, which, according to the 
vulgar Opinion, underſtand certain Words; for that upon repeating them, 
they will come in great Parties towards him that ts them; whereas if 
he be ſilent, very few of them will touch him. Theſe Horſe- leeches often 
ſtick upon the People in the Fiſhing Time, (ſome of them being diſperſed all 
over the Lake) the Method they take to get them off, is to get ſome 
other Perſon to piſs upon the Leech, which makes it let go its hold; and this, 
without any Respect to Modeſty, is practiſed as well upon the Vomen as Men. 
There are in the Mountain nigh the Lake, but ſomething higher than it, 
two great and terrible ſtony Ca ves, the one called Urainajamma, the other 
Saba axe, which tho' far diſtant one from the other, have yet the fame Effect, 
vie. When it 'Thunders and Lightens, theſe two Caves do emit Water with a 
wonderful and incredible Force, and with it ſometimes a great Quantity of 
"Ducks, with ſome Fiſh, which I my ſelf obſerved in Octaber 1685, not with- 
J % „ out 
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dut great Danger of my Life. I took my Horſe and rid croſs the Lake gs far 
as the Iſland Yornek, in Company with two old experienc'd Fiſermen; when 
ſuddenly the Cavern in the Mountain Silvenza 5 to breath forth miſty 
Vapours, forming a Cloud. Upon which my Fiſhermen adviſed me to make 
Haſte, for without doubt thoſe Clouds would produce a Tempeſt. They had 
ſcarce ſaid ſo, when it began to lighten and thunder dreadfully; and I had 
Difficulty to perſuade them to accompany me as far as the Pit Yelkabobnarza, 
being deſirous to examine what is ſaid of it, that when it thunders, the Sound 
of many Drummers is heard in it. This I found 3 times to ſucceed as repor- 
ted, and then with all the Speed we could, we haſted to the Iſland Yelkage- 
1iza, not ow to go farther, . becauſe the Water was in many Places 
grown out of our Depth, where two Hours before we had paſſed dry. Here 
we got one of-the little Fiſber- boats, which when the Lake is dry, lye diſperſed 
here and there on the Bottom; and having got in my Horſe, we began our 
Voyage, but had the ill Luck to overſet our Boat, and ſo were oblig'd to 
ſwim for't,-and with much to do art iv'd ſafe on the other Shere. Then we 
could ſee from the other Side, that the Water guſhed with great Impetus out 
of the Cave Sekadulze, being caſt 3 or 4 Fathom, as if it were forced by a 
Fire- Engine, and ſeveral blind Ducks were thrown out by the Water. It is not 
to be wondred that the Lake fills fo faſt, for conſidering the Violence where- 
with the Water ruſhes, it is as much as a great River; this Cave Sekadulze, 
being a Fathom wide, and higher than a Man. Ir is look'd upon as a dan- 
gerous Thing to enter into this Cave, - becauſe the Water comes ſo all on a 

den, that if it ſhould chance to come it is impoſſible to eſcape it. 

When it rains moderately, the Water ſpouts with great Violence Two or 
Three Fathoms perpendicularly, out of the Pits Koten and Zeſſienza. It comes 
likewiſe forcibly out of the Spring Tre/enz, as likewiſe out of Yelkioberch, 
bringing with it, at this latter, abundance of Fiſh, and ſome Ducks. But when 
it rains very hard and long together, eſpecially with Thunder, then the Wa- 
ter breaks out with very great Force, not only from all the aforeſaid Pits, 
Holes and Caves, but likewiſe at ſeveral thouſand other little Holes, which 
are all over the Bottom of the Lake, and which, when the Lake is dry, drink 
up the. Waters of the 8 Rivulets that run into it, {pirting. ſeveral Fathoms 
high, from ſome perpendicularly, from others obliquely, ſo that there is not 
2 Sight than this. And out of the Pits Yodonos, Reſcheto, and ſome 
others, having great Holes at the Bottom, there comes with the Water a great 
Quantity of F. In caſe of great Rains, the 8 Rivulets are likewiſe much 
inc ſo that all things concurring, this Late in 24 Hours Time, will, 
from quite dry, be full of Mater, and ſometimes in 18 Hours; thoꝰ at other 
umes, it has been known to be 3 Werks in filling But it is a conſtant 
Obſervation, that Thunder and Lightning help much to fill it ſpeedily. 

This Lake being thus by Turns wet and dry, ſerves the Inhabitants for 
many Purpoſes. 1 — while it is full of Water, it draws to it ſeveral 
Sorts. of Wild- geeſe, and Ducks, and other Water- Tomi, as Herons, Swans, 
1 aan nndien ery ro Toney ; 


Next, 
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Next, as ſoon as the Lake is emptied, they pluck up the Ryſbes and Medi, 
which make excellent Litter for Cattle. 3. Treas Days after it is fully | 
dry, they do cut a great Quantity of Hay upon it. 4. After the Hay is in, 


they plow it and ſow Millet, which ſometimes, by the too fudden coming of 


— 


a Paſſage ſufficient to carry the Waters tl 
When it rains, eſpecially in Mundor-ſno tors, which are the moſt haſty, the 


the Water, is deſtroy'd: But it generally comes to Maturity. . While the 
Millet is on the Ground, they catch a great Number of Quails. 6. The 
Millet being in, there is good Paſture for Cattle. 7. When the Lake is 
dry, there 1s great Variety of Hunting; there coming out of * 
Hoods, and Mountains, Plenty of Hares, Foxes, Deer, Swine, Bears, c. ſo 
ſoon as the Water is gone. 8. When it is full one may fiſh in it. 9. In 
Hinter-time, it will be ſo firmly frozen, as to bear all Sorts of Carriages, and 
is a great Convenience to the People to fetch their Wood and other Neceſſa- 
ries. Laſtly, At the Time when the Water goes away, it yields great Abun- 
dance of Fith, as hath been already ſaid. And that which is moſt wonderful, 
is, that all this comes to paſs in the ſame Place, and the ſame Year, viz. If 
the Lake be early dry, and it fill not too ſoon; but it is to be noted, that 
the Hay does not grow, nor is the Millet ſoon all over the Lake, but only 
in the more fertile Places. 3 5 get | Ln the 
There are only theſe Sorts of Fiſh taken in this Lake, which are very well 
taſted. They are the Muſtela fluviatilis, or Eel-pout, ſome of them weigh- 
ing 2 or 3 Pounds; 2. Texch, ſome of them weighing fix or ſeven Pounds. 
And za, Pikes in very * Plenty, of 10, 20, 30, and ſome of 40 Pound 
weight; in the Bellies of theſe it is common to find whole Ducks ; Crabs 
are found no where but in the Pits, Lamine, and Suejuſkajamma : They 
are large, but ill taſte. 537 e 
The Cauſe or rather Modus of all theſe wonderful Phenomena in the Lake 
of Zirchnitz is, according to my Opinion and Speeulations, as followeth ; 
there is under the Bottom of the 1 ats, another fubterraneouson with which 


it communicates by the ſeveral Holes deſcribed,” There are alf6 one or more 


Lakes under the Mountain Favornick, but whoſe Surface is higher than that 
of the Lake of Zirknitz. This upper Lake is poſſibly fed by ſome of thoſe 
many Rivers, which in this Country — themſelves under Ground, and has 

ey ordinarily bring into it: But 


Water is precipitated with great Violence down the ſteep Valleys, in which 
are the Channels of theſe Rivulets, ſo that the Water in this Lake being in- 


_ creaſed by the ſudden coming of the Rains faſter than it can empty, (wells 


preſently, and finding ſeveral Holes or Caverns in the Mountain higher than 
its ordinary Surface, it runs over by them both into the ſubterrancous Lake, 
under that of Cirknitz, into which the Vater comes up by the ſeveral Holes 
or Pits in the Bottom thereof, as likewiſe, by viſible Paſſages above Ground, 
fuch as Urainajamma, Secadulze, and Treſenz. | 

Fhat ſome of theſe Paſſages bring Fiſh, ſome Ducks and Fiſh, others only 
Huter, ſeems to depend on the Poſition of the inward Mouths of theſe ſab- 
rerraneous Channels; for if they be ſo conſtituted, as to draw off the Mater 
trom the Surface of the upper Lake on which the Dacks ſwim, they ä — 


—_ — — ed 


r 
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be drawn away by the Stream into theſe Caverns, and come out with the 


Water : But if ſo, that the Channels into the upper Late, under the Sur- 
face of the Water, and from thence aſcend obliquely, for ſome Space before 
they come to deſcend, then the Water they carry is drawn from below the 
Surface, and 1 ean bring with it no Ducks, but = Fiſh. Thoſe 
Pius which yield only Water, may well be fuppoſed to be fed by Paſſages 
too narrow to let the Fiſh paſs, tho? their Multitude may make the Quan- 
tity of Water they emit to be very conſiderable; t CART 
The Manner of the falling away of the Water or emptying of the Lake, I 
thus explain. After a long Drought or Want of Kain, all the Springs that 
feed the upper Lake under Javornit are much diminiſhed ; ſo that wanting 
freſh Supplies, it ceaſes to run over by the ſeveral Channels but now men- 
tioned: Hence the Lake of Zirtaitz, and that under it, are fed only mos 
8 Rivulcts that always fall into them, and then the Water draws off faſter 
than it comes in, both by the Channels of Mala and Yeita-karlouza, as alſo 
by a concealed ſubterraneous Paſſage out of the under Lake, which latter 
8 able to tranſmit more Water than the ſaid 8 Rivulets afford. Con- 
ſequently the Lake muſt fink, and that in a certain Proportion of Time, 
depending on the Quantity of Water to be evacuated; compared with the 
Exceſs of that that runs out, above that that enters at the ſame Time. 1. 
Thoſe Pits that are 5 are ſooneſt dry, the lower lateſt, and ſo come to 
be empticd in the Order above deſcribed; and when the Lake is all dry, 
then the ſaid Rivulets ſoak by ſeveral little Holes in the Bottom, into the 
under Lake, and all their Water is carried away by the aforeſaid ſubterra- 
neous Paſſagſge. | 
That there is ſuch a Paſſage is very evident, and that it communicates 
under Ground with the Channels of Mala and Yelka-Karlouza, coming out 


with them, as hath been already ſaid, near St. Cantian at a Rocky Cave, and 


making the River Jeſero For when the Lake of Zirtnitz is wy full; and 
runs out of both Yelka and Mala-Karlouza, the River Jeſero at St. Cantian 
overflows, and runs with great Violence; when it only runs out at Mala- 
Karlouza (which is ſomewhat lower than the other) then the Water of Je- 
ſero is much leſs rapid; but when the Lake is ſo fallen, that it runs out at 


neither of the two, the River Jeſero is {till leſs, but runs with a conſiderable 
Stream, till 2 Days after the Lake has been dry; after which, the ſaid Ri- 
ver becomes little, voiding; no more Water than the Lake receives from the 


8 Rivers that run into it: By which it is — yum that this ſubter- 
raneous Paſſage does meet with the Channels elta and Mala-Karlouza, 
and needs no farther Illuſtration. 


9 . 


Henee it appears, why this Lake ſometimes is twice or thrice dry in a 


Vear, at other times continues full for 3 or 4 Years together, but was ne- 
ver known to be dry for a whole Year's Time; for it falls dry at any Time, 


when there falls but little Rain in a long Space of Time, and in rainy Years 
it continues always full; but it never happens in this Country, that there 
4 Drought for a whole Year together. j: 40-0362] 1 


» 
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The Ducks I have ſo often mention'd, and which are caſt out with the 
Water, are generated in the Lake under the Mountain Favornik;z when they 
firſt come out they ſwim well, but are: ſtark blind, and have no Feathers 
on them, or but few, and therefore are eaſily caught; but in 14 Days Time 
they get Feathers, and recover their Sight yet ſooner, and afterwards 
fly away in Flocks. They are black, only white on the Forehead, their 
Bodies not big, reſembling: ordinary Wild- ducts, and are of a good Taſte, 
but too fat, having near as much Fart as Lean. 

I kill'd ſome of them, as ſoon as they had been caſt out at Sekadulze, and 
opening their Bodies, I found in them much Sand, and in ſome few, ſmall 
Fiſhes, in others green Stuff like Graſs or Herbs, which was the more 
ſtrange, becauſe I never found any green 1 growing in any of our —4 
terraneous Grottoes or Lakes: in Carniola; I tried alſo to procure ſome of the 
Fiſh at the Time of their being caſt out, to open them, and ſee what they 
live upon, but notwithſtanding all my Endeavour, I could not get any of 
them to ſatisfy my Curioſity withal. | 

Almoſt eve 0 at a Hole in the Mountain called oc about half a 
German Mile from the Lake of Zirknitz, near the Town of Laas, whenever 
there happen great Floods of Rain, this ſort of Ducks is caſt out in great 
Abundance, by the Water guſhing out with much Force. I conceive that 
this Cavern Storſeg is another Paſſage out of the fame Lake under —— 
that overflows and fills up our Lake of Zirtnitz; but this bei mewhat 

igher, it never runs out, unleſs the ſaid Late be more than ordinary ſwel- 
led by the Violence of the Rains. The caſting out of Numbers of 


Ducks here, is ſo common, that it is look'd upon as no 7 

It may ſeem ſtrange and hard to believe, that there ſhould be ſuch ſub- 
terraneous Lakes and Channels as we may ſuppoſe z but befidesthat, without 
them it would be impoſſible to account for all theſe ſeveral Effects, which 
are moſt true, and which I my ſelf have obſerved: Fhere is a moſt notable 
Inſtance of the like Things found in the ſubterraneous Cavern called the 
Grotto Podpetſchio. £4 

This Grotto is in Carniola in the Pariſh of Guetenfeld, diſtant four German 


Miles from the City Labac. a, is a Hole or Entrance into the rocky Moun- 
tain; , is a great Cavern in the Mountain, capable to hold above a hun- 


dred Horſemen i, &, is a Channel big enough for a Man to paſs by, as far 
as the Lake o, out of which Lake the Inhabitants hereabouts draw all their 
Water, having none nearer, and fetch it with lighted Torches. Into this 
Lake o, the Water runs with a great Stream by the Channel I, and out of 
this Lake it falls down a Precipice into a great Cavern, with ſo much Noiſe, 
that the Diſcharge of a Piſtol would not be heard here. There is likewiſe 
another Channel n, which tends upwards obliquely, and leads to the great 
Lake n, whoſe Length and Breadth are hitherto undiſcovered; I look'd 
about it with many Lights, and could fee — but Water, and throwing 
Stones ſeveral Ways as far as I could, I heard them all fall in the Water: 
And I found the Depth of it near the Bank to be Ten Cubits, and doubt 
not, but it is much deeper in the. Middle. Ol hes 

e 


* 
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The Country People told me, that this Channel I, affords always an equal 
Quantity of Water, or elſe is quite dry; and that ſometimes it will ceaſe 
ro run in a Moment, and continue dry for ſome Weeks, and then on a 


ſudden it will run again with great Force, ſoas the Noiſe thereof frequents 
ly frights the People as they come for Water. | SA 
Out of the Cave 5, there is another Channel c, which is divided into three 

others d, e, f. This Channel f, tends obliquely downwards, till it comes to 

a running Water in g, from whence one may go on to b, where looking 
throꝰ a little Hole, one may fee another little Lake. | | 

All the Channels I have mentioned, are formed in a very hard Rock, and 
ae ſmooth or poliſhed, as if cut by Men's Hands. Theſe may be ſeen by . 
any one that will go with lighted Torches; and there are many ſuch in 
which I have not been. © e 1 

If any one would carry a Boat to the Lake u, and would row upon it, I 

doubt not but he might find ſeveral curious Things. I believe this ſubter- 
raneous Lake to be a German Mile long: For from this Grotto Podpetſchio, at 
a*Mile's Diſtance, there is a Village called Kompale, whoſe Inhabitants have 

no other Water, than what they fetch out of a Hole in the Rock, goi 
with lighted Torches, by a large Channel, to a great Lake under Ground. 
F meaſured with good Geometrical Inſtruments, ſuch as Miners uſe, the 
Level of theſe two Lakes of Podperſchio and Kompale, and found them to be 
in one Horizon; and this I did twice, both when the Channel i, at Podpet- 
ſchio run, and when it did not run. When it began to run, I found, that. 
the Lake » was two Cubits higher than it had been before, when it ceaſed 
to run, I came again on purpoſe to obſerve it, and found that then alſo, the 
other Lake at Kompale was in the fame Level; from whence it is moſt cer- 
tain, that theſe two, are only one continued ſubterranean Lats. 
XX. The Lake of Geneva, which is one of the moſt pleaſant Places of the 2. Lav 
World, lies like a Croiſſant of Water, one Extremity WhettoF 81 dogg. om 
diſtant from the other, and the Banks of which are gently rais'd to. ſome n.0 
Heights, then to Collines, at length to ſtupendious Mountains; which yet 
are not ſo linked to one another, but that they leave betwixt them Inter- 
{tices of 15 or 20 Leagues „ . checkered by Meadows, Corn- fields, 

Fir- trees, Snow lying on the Sides of the 


Orchards, Vines; Foreſts of | of the 
Rocks. All thoſe: Objects, which at a Diſtance are confounded, and ſeem to 
make but one, have near hand their ſeveral Beauties. That Point Whete 
Geneva ſtands, is ſomewhat: longer and more extended than the other. This 
Croiſſant, where tis largeſt, which is from Morges to .T honon, is about p: 
ß ule ar eames 1 
The Water of this Lake'is very good to drink, and even fo limpid, that. 
even in the rolling of the Waves, which. ſometimes go high enougb, the Wa- 
ter is not troubled but along the Banks. And if one do arrentively” look 
down from the Caſtle of Chilon, or from any of the neighbouri * 
into the Bottom of the Lake, he may ſee high Mountains under the Water. 
And the Water is ſo deep, before Yeuvay, that the ſounding Line at the End 
of 400 Fathoms, ſeems, becauſe it will not ſtay, to touch upon ſomething 


ſlippery. 
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lippery. Tis held to be 500. Fatboms deep before Roale; and tis affirm 
. — this great Depth there may be GS: a kind of Iſle under Water. * 
The Rhone enters at one of the Points of the Croiſſant into the Lake, and 
iſſues out at the other; but with this Difference, that whereas he comes in 
dirty and miry, he ever goes out ſo pure and clear, that under the Bridge of 
Ge where the Water is deep 25 Feet in Summer, Faun well dilcern 
the ſmalleſt Stones at the Bottom. And the fame Water, which in this 
ber appears of a Sapphyrine Blew in the Shade of the Houſes, appears alto- 
gether Green, nor is ſo tranſparent, when the Sun ſhines on it. 
Having heard the Sentiments of the Curious of Lauſanne and Geneva, and 
the Opinions of the moſt knowing Fiſhermen, that are there in great Num- 
bs and eſpecially at Coupet, I believe with the latter, that although. the 
one entering into the Lake loſeth its Violence; yet doth he, ſtill keep 
ſome ſenſible Motion in ſome Places, and every where / obſervable, and 
that no outs are taken any where in this Lake but in this Curent of the 
Rhone, _ yup eee ANT LOAD 
The Water, of this Lake commonly. begins to encreaſe about the End of 
ene Beginning of 'February, and continues to, do ſo unto the 20th 
Jah and often unto the very Month of Auguſt; and: then it inſenſibly 
decreaſeth, ſo that the Water is leſs high in Winter than Summer, by 12 
ot 15 Feet. About this Increaſe of the Water there are different Opinions; 
"Tis true, they all believe in general, that the principal Cauſe of the Increaſe 
of the, Water is the Arkeia of the Snow, and of the. Mountainous Ice, 
that is in the W inter formed of the Waters of the Spry and, Torrents, 
lieh the Froſt fixeth. This is ſo true, that when there is much Snow in 
Winter, the Waters are very high the enſuing Summer: But when great 
Rains chance to fall in Januar), then the Snow, not E well hardned, 
17 on a ſudden altogether; And when this Melting is not ſo violent, 

1 


e Snow, that will melt, melts at the End of May, or the Beginning of 
Increaſe of the Water unto the Month of Auguſt, ſome have thence been 
u | | 
A 


= 


, ſo that, there remaining but the Stock of Ice for ente ing the 
ced. to aſſign other Cauſes. 


At the Iſſuing out of the Bars, that from Geneva on the ſide of the Lake, 
are ſeen in the Water two, or three huge Flints ſtanding, out of the Water, 
the chief of which they call Njzon:-And the Tradition is, that it formerly 

i Altar conſecrated to Neptune, there being alſo a Place cut out in the 
Midale, which they take to have been the Place for the Sacrifice. On this 
Flint 7 or $ Perſons can fit; and ſometimes, when the Waters. are. very 

low, there are found about it Knives, and Needles, as thick as. Bodkins of 
Tweezers, and much longer; both of Braſs, well enough made, and eſteemed 
for to have ſerved for the Sacrifice. ae 

This Lake in ſerene and calm Weather appears ſometimes, and that 
even before Sun riſing, as if it were made of diverſe Pieces differently co- 

loured; , part of it being browner than the reſt; which ſeems to be cauſed 
by a. Breath of Wind paſſing thorow the Water, coming either from the 
Bottom of the Lake or from above; though others think this. gentle Agi- 
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| 3 „ 
tation to proceed from ſome Springs that are at the Bottom, making the 
Water ſhiver above. But that Part of the Water, that is not moved, ap- 
as even and ſmooth as a Looking- Glaſs, or like Water traced by a Ship. 
And as for the Colours, they are, in my Opinion, an Effect of the neigh- 
3 Mountains, the different Images of which, being confounded in 
the Water, make an Appearance of very pale Colours. 
After that the Rhane is entered into the Lake, he retakes not his impe- 
tuous Courſe before a Quarter of a Mile's Diſtance from its coming forth 
again, that is, above Geneva. And the nearer he comes to that Town, the 
more his Bed becomes narrow, and conſequently his Courſe more rapid. Vet 
this * hath, been in our times once ſurmounted by Wind, and once 
Water Je) 13 (PERL e e 1G OTST eee Dries | 
115 the Winter of the Year 1645. there aroſe in the Morning, about 9 a 
Clock, ſo furious a Wind, that not only it uncovered the Houle, but alſo 
laid dry the Bed of the Rhone above the Bridge, ſo that many, in the View of 
all the Town, croſſed quite over it (to the little Iſland). dry Foot, and one 
of the Sons of M. D' Aubigny took up ſome Medals, which he found in his 
way. This Paſſage was free during an Hour's time, at the End of which 
the River retook its Courſe. At that Seaſon the Water being very low, 
and a Weſt Wind, to arrive at Geneva, being preſſed by the hi h Moun- 
tains, that bring it upon the Town as by the Noſe of a Pair of Bellows, it 
came to pals, that the Wind did violently bear upon the Water near the 
Bars, keeping fuſpended the Water that was beyond, and thoſe Waters that 
were beneath running away downwards by a Declivity, and under the Shet- 
ter of the Houſes.  Whilff I was ſcrupling at 7 Relation, they brought 
me Galla us his Commentary upop Exodus, Printed 1560; where 'tis re- 
corded, that the like Accident had fallen out at Geneva, at the Time when 
that Miniſter lived there, a South-weſt Wind having made the Rbone to 
recoil into the Lake, and many People having "thereupon paſſed. over dry 


for an Hour's time. e rr, Wa, l , at eee 
Concerning the. other Accident; you may remember that the River Arve, 
which is a kind of Torrent, falls into the Rhone, about 1000 Paces beneath 
Geneva. In I: 3 of 2 in the Year 1652, the ſaid Arve ___ ſo 
extraordinarily ſwell, that not only it over- run its Banks with 5 
but alfo interned the Courſe of. che Rhone, and forced Niue i io 
the Eake for the Space of 14 Hours. | 8 | 

This Lake doth, very much abound with Fiſh, which have, as it were, 
cantoniz?d themſelves, and divided the Lake amongſt them. The Trouts are 
not to be found there, but, as harh been already mentioned, in the Cur- 
rent of the Rhone; the Carps have'taken up their Quarters towards Yeuvay z 
the Pikes'and Pearches have alfo their Habitatigns a- part: But ſome other 
Fiſh, that are but Paſſengers, not living conſtantly in the Lake, ſpread 
themſelves almoſt every Where indifferendly. The great Trouts paſs out of 
the Lake for 4 Months of the Summer,, and are taken in Autumn when 
they are returning thither. The Fiſhing is farmed out at Geneva; and 
there are Conſervatories, where many of theſe-big Trouts are kept, qr 

whic 


— 
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which there are ſome that weigh Fifty Pounds. Sometimes they catch 
Pikes there of $o Pounds Weight; and a Pound Weight at Gene va you 
| know to be 18 Ounces. | | 5 
In the Months of July and Auguſt they fiſh for the Fry of Pearches, at 
a Time when they are no bigger than the ſmalleſt Taggs. Theſe are a very 
delicious Diſh, chere called Mille Cantonmn. 5 
The Lake a- XXI. I have ſeen many Water-Fowl feeding upon and flying over the 
Bene Lake Avernus, reported by many of our own, as well as foreign Writers, 
Robinſon,n- to kill Birds at a Diſtance. I obſerved ſeveral Land Fowl alſo to fly over 
12-P-193% that Lake, without the leaſt Diſturbance, from all Sides, and Ends. But 
peradvennture. 58 poyſonous Steams (if there are any peculiar to that Lake) 
2 vaniſh, and return again; or elſe may be alter'd by new Efluviums 
intermingled with them. | Flats | 


x and perhaps pe- 
Mexico; By culiar, that Part of its Water is ſweet, and the other Part Cr; which 
130. p. 758. make it believed to be derived from two Sources, whereof the one holds 
ſweet Water, the other comes from ſome Mineral and Faline Earth found 
in the Hills through which this Water paſſeth, and is impregnated with 
The Salt which is diſſolved in its Courſe; Or if it have no peculiar Source, 
it muſt be, that that which makes Part of the Lake ſalt, is the Bottom of 
the Earth under the Water, being in that Place full of Salt; which is con- 
firmed by Experience, much Sal being made of it every Day, of which 
that City drives a great Trade with remote Parts, even the Philippines 
themſelves, whither it is tranſported in conſiderable Quantities, That Part 
of the Lake which is ſweet, is ſtill and We the /alt Part is agitated and 
moved according as the Winds blow. The ſweet Water is very good and 
holeſome, breeding Plenty of little Fiſhes, that, which is mech is bitter 
Salt, breeding no Fiſh ws The feet Water is higher than the other 
and falls into 1t. © The Water of the ſalt Part is 7 Leagues long, and as 
many Leagues broad, and hath aboye 22 Leagues in (ung. e z that of the 
{weet Water is near as big; and the whole Lake contains about 50 Leagues 
in Compass. 8 | ts ol 


The Lab of XXII. The Lake of Mexico hath this of extraordinary, 


\ 


3 XXIII. Near a mall Village call'd Tuckum, 24 German Miles diſtant from 
' Danrzick, Dantzick Weſtward, there is an Inland-Sea (made by the meeting of 3 Rivu- 
Jeng im lets, ſome Springs from the adjoining Hillocks, and the deſcending Rain 
poiſonous and Snow-water) of about half a Germen Mile dong, and an eighth Part of 
Ay Ar. Kirk- (Ch. a Mile broad. The Soil of the Ground round about ſeems to be Sand 
by, o. 83. mixt with Clay. Its Shore generally ſandy, as is. its Bottom alſo; its Depth, 
3 where deepeſt, four Fathoms ; but for the moſt Part but one, or one 
Fathom and a half. Tis ftored with wholeſome and delicate Fiſh, as 
Pearch, Roach, Eels, Fc. and famed for a ſmall Fiſh much eſteemed here, and 
not much unlike a Pearch, only not ſo party coloured, and having a lar- 

er Head proportionable to its Body called the Cole-perch. The Vater 
Facet and wholeſome z but only in the Three Summer Months, June, July, — 

rene ; ns 
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Auguſt, it becomes every Year, during the dry Weather, Green in the Mid- 
dle with an hairy Efloreſcence, which green Subſtance, being by ſome violent 
Wind ſorced aſhore, and with the Water drunk by any Cattle, Dog, or 
Poultry, cauſeth certain and ſudden Death; whereas at the ſame Time, 
that a knowing and ingenious Perſon (who firſt acquainted me with it,) 
ſaw three Dogs killed with it, the Horſes that were ridden into the Va- 
ter beyond the Place, where this green Subſtance floated, drunk without 
any hurt; and that alſo, during the fame Seaſon, the Mater in the Streams, 
that flow from it, are wholeſome. 

XXIV. 1. There is a little Lake in Straberrict on the Lord Lovers wy 
which never freezes all over (even in the moſt vehement Froſts) before Fe- 4noy 
bruary, but one Night's Froſt thereafter will freeze it all over, and two g, 
Nights then will make the Ice of a very conſiderable Thickneſs. I have Y Geo. 
heard of two other Lakes, one of which, is on Lands belonging to my ſelf, tigen 
called Loch Monar, of a pretty Largeneſs, which ſteddily keeps the fame 
Method. There is another little Lake in Straglaſh at Glencanich on Lands 
belonging to one Chiſſolm; the Lake lies in a Bottom 'twixt the Tops of a 
very hi b Hill, ſo that the Bottom it ſelf is very high. This Lake never 
wants Ice on it in the Middle, even in the hotteſt Summer, though it 

thaws near the Edges: And this Ice is found on it, though the Sun, by 
the Reaſon of the Refleftion from the Hills, in that 28 is very hot; 
and Lakes lying as high in the Nighbourhood have no ſuch Phænomenon. 
Tis obſervable alſo, that about the Borders of this Lake the Graſs keeps 
a continual Yerdure, as if it were in a conſtant Spring, and feeds and fat- 
tens Beaſts more in a Week than any other Graſs doth in a Fortnight. 

Our famous Lake Ne/5 never freezes z but on the contrary in the ' vio- 
lenteſt Froſts, the greater Clouds of Steams do ariſe from it. And I re- 
member, that at two ſeveral Times, I being at /zverne/5, walking in the 
Evenings along the Bridge over the River Nei, a Miſt of thoſe Steams 
coming from the Lake and falling down to us over the River (for there 
was no Miſt in any Place thereabout but on this Lake and River only ) 
our Hair became all white, like the whiteneſs of a Hoar-Froſt, but it was 
ſoft and warm; and this was in the midſt of Summer and in warm Evenings. 

Doctor George Mackenzy ( who lives at erer 0 told me, that he obſerves 
Roſemary, though uncovered, to continue in the Gardens about that Lake's 
ſide, notwithſtanding the laſt Winter's long and violent Froſts; whereas 
a far leſs violent Winter ordinary kills all the Roſemary which is in Gardens 
that lye in warmer Places, and at the Sea- ſide: And though I live near it, 
and in a better Soil and warmer Situation, yet any Winter, more than ordi- 
nary cold, kills my Roſemary, though covered over with Straw and Litter. 

This he attributes (and I think on good Ground) to the Warmth occaſio- - 

ned by thoſe Steams that frequently ariſe from that Lake. 

In Glevely, at a Place called Achigniglium, there is a little Rivulet, which ſo 

turns Holly into a greeniſh Stone, that they ordinarily make Moulds of it for 

caſting of Balls for Fuzees, and Tinkers that work in Braſs make both their 

Moulds and Melting Pots of it, and Women their round W harls for ſpin- 

Vol. IL - | ning. 
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- May it not be, that by the long InfuGon in JYater, deſcending from 


. 
Purticles by the conſtant waſhing of the aer; may it not be, I fay, that 
5 — little Particles do I into — A of — 8 ſo 
e up that t Stone any Thing ligneous remainin the very 
hard Timber, — all incruſtated with This Marle, may it we theteby be 
- Ruarded from the Action of the Fire?. OK. | 

ay Mr. ja. >. The Lake Neſs, —_— to Highland Tradition and Bards, has its 
Fraſer, =. Name from one Ny/is an Iriſh Hero chat fix d a Colony in Stratharig, with Dor- 
35% #adillo his Wife. The Promontory, upon which he had his Reſidence, is 
to this Day call'd Down Dearnill; and he being the firſt that ever offered to 
ſer out Boat or Barges upon this Lake, it is after him called Loch-Nejſ5. It 
is 24 Miles in Length, and in moſt Places two in Breadth. One George Scor, 
ied yoo Fathotns, and Capt. Orton a whole Barrel of Plum- line, but found 
no Bottom. The Banks of this Lake aſcend high and mountainous, with 
Hoods. The Lake never freeres, which is imputed to the many great Springs 
and Fountains in it; the only Fiſh in it is Salmon. This Lake Ne/5 diſchar- 
it ſelf in a Rivet of the fame Name, fix Miles in Length, which runs 
owly yet never freezes, but till ſmoaks with Froſt : And from this 

Smoak 1s ſpread a Fog over all the adjacent Country. 
On the ſide of Loch- Nes ſtands the famous Caſtle of Urqghart upon a 
Rock; the great Ditch round it was for the moſt part cut out of the Rock 


Towers, and 'tis ſaid was built by the Caminees, but had irs Overthrow by 
Ny =o the Firſt of Exgiand; and nothing remains now but one Tower 
to the . | 
To the Veſtward of this Caſtle about 4 Miles, upon the fide of Loch- 
Neſs, ſtands that great Mountain Meal fuor vouny, of a round, neat, high 
Shape; it will be two Miles of perpendicular Height from the Lake. Up- 
on the very Top of this Hill there is a Lake of cold freſh Water, about 
30 Fathoms in Length and fix Broad, no Courſe or Stream running to it or 
from it. I plum'd with 100 Fathom of ſmall Line but could find no Bot- 
tom. It is always equally full, and never freezes. 3 
About 23 Miles Weſt from the End of the River of Neſs, there is a 
Foreſt called AFaruct, in which there is a Mountain call'd Glenin-tea; and 
on the North ſide, under the Shade of a great ſloping Rock ſtands a Lake 


about a Fathom deep. This Lake is always cover'd with Ice, Summer and 
Winter. | | 


Lough Lough-Neagh has a petrifying Quality: But that no Wood will petrify in 
mann, „, it except Huh. It falle breed wich ſome Probability, that the Each 
Mr. Will. about the Lough has this urg Quality: For I am certainly informed, 
».1;8.p,552 that a Gentleman of the Country about this Lough, a little before the Re- 
bellion, cut down ſome Timber for bing and amongſt others cut down 
a large Holly Tree, but being diverted by the Rebellion from * — 

| ' 1 1mbecr 


which. abound in Marle, capable to be reſolved into ſmall 


and received the Water of the Lake. This Caltle conſiſted of 7 great 


of freſh Water, call'd Lochan Vyn, or Green Lake, 18 Foot in Diameter, 


XXX. 1. It is generally agreed by all the Inhabitants thereabouts that 
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| Timber lay on the Gtodad in the Place where it was ltd, upon the Banks 


of the Lough, all the miſerable Time of the War, till at laſt the Kingdom 
being ſetrled, the leman went to look for his Timber, and found the 
other Timber overgrown with Moſs, and the Holly petrify'd, tho' the Wa- 
ter of the Lough had never reached it. 


And perhaps the Holly it ſelf, that grows upon the Banks of this Louph, 
may be more apt to be ny 'd, than the fame Wood growing ot 
where, and brought thither, and put into the Lough; for certainly if the 
Ground has this Goaliry, this is very likely to follow. 

That what we call Lough Ne b Stone, was once Hood, is moſt probable 
on theſe Accounts. Firſt, It will not ſtir with Acids. 2. It will burn and 
flame; and the Smoak of it ſmells like the Smoak of Wood. 3. When 
burnt it betrays the very Grain of Wood with the other Veſſels belongin 
to Vegetables. 4. T have many of them of various Degrees of Petriſcation; 
ſome that have clearly loft the Colour ot Wood, and are become perfectly 
black, and very hard; others that are not ſo black nor hard; but one more 
eſpecially was {ent me about a Year ago, which is a Parallelopiped, of about 
4 Inches long, and an Inch thick; cur, I fuppoſe, whilſt Wood, in that 
Shape 2 * ely, whoſe outward Coat is very black, and ſmooth; bur this 
is merely ſuperficial, for being cleft longwiſe through the Middle, (which 
it ſuffered 7.6 more eaſily than that which is more throughly petrify'd) I 
there diſcovered the whole Body perfectly of the Colour and Grain of Holly, 
for I can ſcrape it with my Nail; but what was moſt iN it wa 
the Diſcovery of the Pith, as plainly and as perfectly diſtinct in Colour a 
Texture from the reſt (but it alſo was petrify'd ) as it could poſſibly have 
been ſeen in the natural Wood. 8 | 

I never have ſeen nor could hear of any Part of the Stone in the leaſt re: 
ſembling Iron. | i 

I have uſed ſome Endeavours to procure a Piece of this Lough Neagh 
Stone to which the Wood was yet faſtened, but I never could atttain it, tho” 
ſome aſſert they have ſeen Pieces two or three Foot long, with about eight 
or ten Inches of Stone and the reſt Wood. Tho' I am apt to believe Fils 
may be ſtretching the Matter too far, for I conceive that that Humour that 
petrifies one Part, when it begins to operate, inſinuates it {elf ſoon through- 
is oblerwed tha th 57 Qual vally diffuſed through- 

Tis obſerved that this petrifying Quality is not y diffuſed throy 
out the whole Lough (Wllich 1s =o I +4 16 Miles long, and8or 9 Miles 
broad in all Places) but is moſt ſtrong about that Part where the Black ua. 
ter (a River ſo called) empties it ſelf into this Lough, that is about the 
South Weſt Cornet; as likewiſe it is ſaid to be more ſtrange about the 

es of the Lough, than farther into the Vater. 2 


have found or Trial, that this Stone is not b for it will not * 66.5.0 


ſtir a Needle, or Steel. flings, neither will it apply to t 
or Calcined. | 


Upon farther Trial I find, that though it will ot a ly to the Magne 


Magnet, in Powder 


1 


da 
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Crude, yet being Calcined it applies moſt briſkly: The occaſion of my for- 

mer Error being, that I did not Calcineit long enough. | 
2. No Experiment, or Obſervation yet made, (that I can hear of) can 
prove that this Lough has really the Quality of petrifying Wood; or that 
the Vater does any way help or promote the Petrification. On the con- 
trary a neighbourin Gentleman of good Credit and Worth, about 19 Years 
ago, ſtuck two Holly Stakes (a Wood which all agree will ſooneſt petrify 
in this Lough) in two ſeveral Places of the Lough, near that Place where 
Band enters into it; and that Part of the Stake, which for fo 


the u 
long Ame has been waſhed by the Water, remains there without any Al- 


teration, or the leaſt Advance towards Petrification. It is reported indeed 
that the Water has this Virtue, eſpecially about thoſe Places, where the 
Black Water diſcharges it ſelf into the Lake: But it ſeems evident from the 
very Nature of liquid Bodies, that any Vertue received in one Part muſt 
neceſſarily be diffuſed through the whole, at leaſt in ſome Degree; and 


therefore there is good Reaſon to believe, that the Mater is wholly deſti- 


tate of this petrifying Quality. _ 

But that this Vertue is certainly, if not only, in the Ground or Soil, I 
judge for theſe Reaſons; that there are many Stones turned up daily, eſpeci- 
ally at their breaking up new Ground, which we cannot in any probability 


think were brought thither : They are often found at two Miles Diſtance 


from the Lough, ſeldom farther, in great Numbers, and very deep in the 


Ground; and a Gentleman (on whoſe Credit I received the Information) 


, fawa Stump of a Tree Gigged out of the Ground at a ſmall Diſtance from 


the Lough, which by hanc ung of it he found to be petrify'd: He aſſured 
me the Roots and all were Stone, and altogether like thoſe Stones that 
are ordinarily found, and go by the Name of Lough-Neagh-Stones. This 
Gentleman was of Opinion theſe were Lapides ſui generis, till this Obſer- 
vation convinced him. And that theſe $7ozes were once Wood, is, I think, 
very certain, for they ſhew the plain Veſtigia of Wood; they likewilc 
burn, cleave ; Filings of this Stone thrown into the Fire emit a fragrant Smell; 
and they cut kindly with a Knife, though not ſo eaſily as other Wood. 
That not only Holly, but alſo other Wood has been perrify'd about this 
Lough, and in the Soil adjacent, I have ſufficient Grounds to conjecture ont his 
Account; becauſe ſome Fiſhermen, being Tenants of a Gentleman from whom 
I had this Relation, told him, they had found buried in the Mud of this Lough 
t Trees, with all their Roots and Branches petrify'd; and ſome of that 
igneſs, that they believed they could ſcarcely be drawn by a Team of Ox- 
en. They broke off ſeveral Branches as big as a Man's Leg, and many bigger, 


but could not move the great Trunk. By this Bulk of it, I gueis it to be 


Oak, no Trees in that Country, theſe excepted, growing to that prodigi- 


. ous Bigneſs; at leaſt tis certain that Holly never grows to that Bigneſs. 


Two Gentlemen of the North told me, that they themfelves had ſeen the 
fame Body partly N vod and partly Stone But the only Reaſon for think- 


ing ſo, being the diverſity of Colours, which might well enough proceed 


from ſeveral Degrees of Petrification, we may properly think them de- 
ey” . + ceived; 
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ceived for they made no Experiments on that Part which they reputed 


The Bark is never found petrify'd, as I am informed by a diligent Inqui- 
rer, but often ſomething rotten about the Stone — to 1 


XXVI. A Gentleman tells me, that he hath met with a place in England, Petridea- 

where, tho' there be no perrifying Spring, (for that I particularly asked) Mood RN Ne 
is turned into Stone in the ſandy Earth it ſelf, after a better Manner than by u. C. 5. 101. 
any Water I have yet ſeen. I find it to be a very odd Subſtance, wonder-= 
fully hard and fix d. Here is a certain Stone, that is thought to be petrify'd 
Bone, being in Shape like a Bone, with the Marrow taken out; but with a 
fir Menſtruum, I found that I could eafily diſſolve it, like other ſoft Stones. 
And poſſibly it may prove as fit as Ofteocolla, for the ſame medicinal Uſes. 


XXVII. From the But of a growing Elm near Yadley (a Mile from Far- 3, wr. viz. 
rington in Berks) one of the ſpreading Claws having been formerly cut off Packer.n.rg. 
with an Axe, that Part of the But from whence the ſame was ſevered, be- 
ing about 1+ Foot above Ground, and inward within the Trunk of the Tree, 
hath contracted a petrify'd Cruſt, about the thickneſs of a Shilling all over 
the woody Part within the Bart; the Marks of the Axe alſo remaining very 
conſpicuous, with this petrefy'd Cruſt upon it. | 


XXVIII. We have ſome Waters in Scotland that petrify. Upon the Perrifjing 
North fide of the Firth of Forth, ſome 8 Miles from the City, 0 vs is a 
Cove cloſe upon the Sea, the Roof of which is covered with a alete cba 
Foot deep, like the Fringe of a Bed; the upper Coat is of a Sea- colour, the p. 321. 
Juice is as white as the Sal Prunellæ; the Water which droppeth from it, 

if it touch the Skin, maketh it ſmart. Near to this ſame Cove, is a Piece of 

an hollow Rock, which within, from the Top to the Bottom, is full of ſo 

many Orders of Columns, reſembling the Pipes of a Church Organ, and ſome 

of different Figures, I broke a ſmall one and found it ſomewhat hollow in 

the Middle. All the Ground in this Place is full of Lime-ftone. 


XXIX. As I travell'd over Stanemore in Yorkſhire, J obſerv'd the River 2. R 
Greatah, (a River about half as big as Charwel at Oxford) run under Ground Great . 


ning mae 


for about a Mile, fo that we paſſed over it dry Foot. The Paſſage under 6..z, 


Ground is but narrow; ſo that in Winter when the Streams are high, it 2%; H . 


keeps the Channel above Ground. | | | p. 729. 


XXX. At ſome Leagues Diſtance from Gottenburgb in Sweden, that River 4 ca 
Tuſhes down from a J e high Precipice into a deep Pit with a terrible ha N, 
Noiſe, and ſuch a mighty Force, that the Maſts (which are floated down this & . 
River to Gortenburgh) uſually turn topſy-turvy in their Fall, and do often fly 26. f. 61. 
to pieces when daſhed againſt the Surface of the Water in the Pit. This oc- 
curs if the Maft falls fide ways upon the Water. But if they fall end ways, they. 
dive ſo far under Water, that (according to my Information, they riſe not 


again 
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again for? Hour; others Hour; ſeveral of an Heur; and. ſorye a whole 
our and upwards. "The Lake or Pit into Which they fall has been often 
ſounded with a Line of ſome hundred Fathoms long, but never could they 
find any Ground, „„ | ax 


Riverwger XXXI. Tho! it be commonly reputed peculiarto the Thames Mater alone, 
rekt. upon ſtinking, to be recoverable or portable again; I can affirm upon my own 
. ns Knowledge, that Water taken a-board at New-London in Neu-Eügland, 
7. P. sa. tho” in 8 Days time it ſtunk intolerably, yet when we came to Yirgizia, 
it recovered ſo perfectly, that I made no ſcruple to drink of it in Harbour, 
even when we had freſh Water newly brought from Shore; nor could I 


caſily perceive it had any Relicts of its late Corruption. 


Gon  XXXII. 1. In the Beginning of Ju 1678, after ſome gentle rainy Days, 
M. Fh. which had not ſwelled the Waters of the Garonne more than uſual, one 
Calla. . Night this River ſwelled all at once ſo mightily, that all the Bridges and 
Mills above Tolouſe were carried away by it. In the Plains which were be- 
low this Town, the Inhabitants who had builr in Places which by long Ex- 
erience they had found ſafe enough from any former Inundations, were 
y this ſurprized , ſome were drowned, together with their Cattle, others 
had not ſaved themſelves but by climbing of Trees, and getting to the 
Tops of Houſes ; and ſome others who were looking after their Cattle in 
the Field, warned by the Noiſe which this horrible and furious Torrent 
of Water (rowling towards them with a Swiſtneſs like that of the Sea) in 
Bretaigne he means, made at a Diſtance, could not eſcape without being 
overtaken, though they fled with much Precipitation: This nevertheleſs 

did not laſt many Hours with this Violence. Ea 
At the ſame time exactly, the two Rivers of Adour vnd Cave, which 
fall from the Pyrenean Hills, as well as the Garonne, and ſome other little 
Rivers of Gaſcoygne, which have their Source in the Plain, as the Gimone, 
the Save, and the Rat, overflowed after the ſame Manner, and* cauſed the 
fame Devaſtations. But this Accident happen'd not at. all to the Aude, the 
Ariege, or the riſe which come from the Mountains of Foix, only that 
they had more of the ſame than thoſe of the Conſerunt, the Comminge, and 
the Bigorre. wn | , 
M. 5 by the Order of M. Foucault, hath ſearched aſter the Cauſe 
of this Deluge, being aſſur'd that it muſt have had one very extraordinary. 
For all who had ſeen the Circumſtances agreed, that it had rain'd indeed, 
but that the Rain was neither ſo great, nor laſted fo long, as to ſwell the 

Rivers to that Exceſs, or to melt the Snows off the Mountains. 
But the Nature of theſe Waters, and the Manner. of their flowing from 
the Mountains, confirm'd him perfectly in his Sentiments. For, 1. The 
Inhabitants of the Lower Pyrenæans obſerv'd, that the Water flowed with 
Violence from the Entrails of the Mountains, about which there were opened 
ſeveral Channels, which forming ſo many furious Torrents, tore up the 
Trees, the Earth, and great N in ſuch narrow Places where they found 
net 
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not « Paſſage lürge enough. The Water alſo which 99 from all the 
Sides of the 2 in innumerable eis, which * all the Time of 
the greateſt overflowing, had the Taſte of the Minerals. 

2. In ſome of the Paſſages, the Waters were ſtinking, as when one ſtirs 
the Mud at the Bottom of the mineral Water, in ſuch Sort, that the Cattle 
refuſed to drink of it, which was more particularly taken notice of at Lom- 
bez, in the overflowing of the Save (which is one of the Rivers) where 
the Horſes were 8 Hours thirſty before they would endure to drink it. 

3. The Biſhop of Lombez having a deſire to cleanſe his Gardens, which 
the Save paſſing thorough by many Channels by this overflowing, had filb'd 
with Sand and Mud; thoſe which entred them felt an Itching, like to that 
which one feels when one baths in Salt Vater, or waſhes one's ſelf with ſome 
ſtrong Lixivial. This _ could not be produc'd by either Rain or Snow 
Water, but by ſome mineral Juice, either Yitriolick or Aluminous, which 
the Waters had diſſolv'd in the Bowels of the Mountains, and had carried 
along with it in paſſing through thoſe numerous Crannies. 

For theſe Reaſons, M. Martel believes the true Cauſe of this overflow- 
ing to be nothing elſe but /ubterraneous Waters. And to explain the Means 
of this Irruption, he ſuppoſes that there is in the Earth a t Number 
of Baſons, Cavities, or great Receptacles of a vaſt Extent full of Water, 
from which by diverſe Iflues into lower Paſſages there gets and runs out Wa- 
ter enough to furniſh that which runs above the Earth, during the Seaſons 
that it rains little or nothing. | 

One cannot welt doubt of the Truth of this Suppoſition, if he conſiders, 
1. That in Mines as well as in Pits, the more one digs, the more abundance 
of Vater is met with. 2. That there are Rivers that the Earth (ſwallows, as 
that of Guadalguivir in Spain, and others that guſh out of it complete Rivers. 
3. That] there are Gulphs in diverſe Parts of the Sea. 4. Thar there are 
Lakes without Bottoms, conſonant to what P. Kircher remarks in his Mundus 
ſubterraneus, which diminiſh not at all, and yet receive little or nothing of 
Water from above. Such as are in the ſame Pyrenæan Mountains in the Lake 
of Berwale of Barboiau, and St. Pe. 7. And to conclude, That there are 
found in Caves vaſt ſubterraneous Lakes; as amongſt others, that in a Cave 
near Grenoble, of which Francis the Firſt had the Curioſity to deſire to know 
the Extent, having cauſed a Boat to be made for this Purpoſe. Hence we 
muſt conclude, that the inner Parts of the Earth are like a Spunge dipped 
in Water, and ſoaked on every Side; or like our Body fill'd with differing; 
Veſſels which are the Canals, through which the Blood is communicated ro. 
the whole Body. 

This being fo, tis not at all difficult to underſtand how the Earth thus con- 
ſtituted may ſuffer, in Proceſs of Time, great Changes within its Bowels, as 
well as on its Superficies, where the Parts of Mountains and vaſtly great Rocks 
ſeparating and — down, cruſh ſometimes whole Towns, as it hap- 
pen'd in the Year 1618, to the Townof Pleurs inthe Valtolen, by the Fall of 
a Rock which hung over that Town. This Matter is more eaſily to be done in 
the Bowels of the Parth, becauſe the Yaters or ſubterraneous Rivers do ſoak, 


and 


. r ͤ 
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and by degrees undermine the Parts of the Earth, which uphold the heavieſt 
Mountains; whence it muſt neceſſarily follow, that theſe fame Mountain; 
muſt ſink down in Proportion to the Maſs they haveloſt. And tis certain 
that ſomewhat like this happen'd in theſe Mountains, for the People 
which inhabited thoſe Parts, have ſeen the Earth cleft in diverſe Places, and haye 
obſery'd alſo, that in ſome Places there have happen'd Founderings of the Earth 
for a very conſiderable Extent, one Part of the Mountain being ſeparated, 
ſunk down, which appeared by the profound Clefts many Feet deep, bur of 
little Breadth. Se this Maſs of the Mountain in its ſettling all at once upon the 
Water of the Gulphs or ſubterraneous Lakes, which are under the higheſt Py- 
renean Mounts, in all the Extent they take up from Le Foix, even to Bern, 
do force the Mater to guſh out altogether with great Violence to the ſame 
Quantity with the Bulk of that Part of the Mountain which is ſettled in the 
ſubterraneous Lakes, which is the Cauſe of this prodigious overflowing. 
But that which will not ſuffer me to doubt at all but that there was ſome 
ſuch ſubterraneous tumbling down, is this, that 3 Months after this furi- 
_ ous Inundation, that is to ſay, about the end of September, there happen'd a 
ſecond overflowing in ſome Places near to thoſe where the firſt happen'd, 
which made alſo great Spoil, particularly that which came from the Rive. 
of Ariege. And 'twas then remarkable, that a Fountain that runs from a 
Rock upon the Lot, near the Cahors, conſiderable for the Abundance of its 
Water which turns 3 Mills at its very Source, became all red, which was 
never ſeen before in the Memory of Man. | 
Sone Efes 2. One William Dally an able Miner, being employ'd at Week in Gloceſter- 
of Virriolate ſhjre, about 2 Miles from Kenyſbam, to renew an old York which was about 
Nr. J. Beza-G Fathom deep, and was more than half full of Water, he drew what he could 
Cont Ph. out with a Bucket, and then he went downinto the Mine, to clear out the Re- 
6, * mainder. Having ſtood in the Water ſome Days, his Legs began to itch extream- 
ly, and ſwell'd very much, and at length broke out into Sores. I enquir'd 
of him how the Ore lay in its Mine, and he told me the Vein of Ore grew 
in the Middle of a Vein of Sulphur (as he call'd it) that is, Marchaſites, 
which was about a Yard wide; from this I eaſily "ay that the Water, 
in- the Mine having ſtood a long Time on that large Bed of Marchajires, 
was ſtrongly impregnated with the Fitriolate Salts, which abound in them, 
and was the Cauſe of the itching and ſwelling of his Legs. 


4. Inund- XX XIII. June 26", 1680. An Inundation happen'd not far from London- 

land, by Dr. derry in Ireland, more monſtrous than that in Gaſcoygne. Tis ſuſpected that 

Hook, Ph. both proceeded from ſome extraordinary Change in the ſubterraneous Caverns 

wol. a. p. r. of thoſe Hills from whence the Water guſhed, very few Mountains being 
without them. bt ol 


Inndation XXXIV. 1. The Inhabitants of Kettlewell and Starbotton, in Craven, in 
6: I. R. f the County of York, ſuffer'd a very great Loſs in June 1686, by a ſudden 
f. 247 P. 382. overflow of Water. The Towns are ſituate under a great Hill on the Eaſt and 

Weſt; the Country is very mountainous and rocky. The Deſcent of Rais 


Was 
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was after a Thunder-clap, for about the Continuance of an Hour and half 
with extraordinary Violence, and by ſeveral Eye-witneſſes the Rock on 
the Eaſt- ſide 2 viſibly, and Water they beheld thence into the Air the 
height of an ordinary Church-ſteeple, fo that the Current of Mater came 
down the Hill into the reſpective Towns, as in one entire Body, and with a 
Breaſt as if it would have drown'd the whole Towns, ſeveral Houſes. were 

uite demoliſhed, and not a Stone left; others gravell'd to the Chamber 
Windows z ſome Inhabitants driven until this Day ſrom their Habitations; 
the Current of the Water running thro” their Houſes ; mighty Rocks deſcen- 
ded from the Mountains into the Valley, and there lay unmoveable; many 
fair Meadows covered with Sand and Stones, that the Worth of the Soil 
will not regain the ſame; Houſhold-goods taken away into the great River 


of Wharfe, and ſo loſt, beſides many — Goods. The Loſs reputed to 


be many thouſand Pounds; many Families quite ruined, - others in Part only. 


There have been two other Floods ſince the firſt, tho ar gn and 
dangerous. The Becks or Currents of Mater which run thro' theſe Towns, 


were ſo gravell'd up by the firſt Flood, that the Paſſage is much altered 
— 2 be regain'd, though there have been — of Men 
et to do it. | * 85 | 


- 
* 


2. March 224 1 6055 At half an Hour after 12 a Clock, being calm, but — 
a little rainy Weather, the River which by the plain Ground of . Ad 


Noordwyck, did in the Space of a quarter of an Hour ſwell to that height, 


that the Sugar-Mill, the Sugar-work, and almoſt all the ſaid Ground was 


thereby ruined, the moſt part of the Sugar- Canes being rooted or torn out 
of the Ground by the Violence of the Torrent. We cannot imagine whence 
ſo ſudden a ſwelling of this River has been cauſed, while the Rain not being 
very hard, could not be of that Effect; for in ſuck a Caſe, it ſnould have 
continued longer; for about 12 a Clock, when the Company's Servants 
aNembled for their Dinner, the Water of the River was at its ordinary 
Height, and before they had half dined all the Country was overflowed 

the Water, viz. one Foot higher than 2 Vears ago, by Reaſon of the Hur- 
ricane, when we had as violent a Storm as ever we heard of. And at one 
a Clock all the extraordinary Water was gone, and the River again at its 
ordinary Height. There has been no Earthquake that could it, nei 
ther was there any ſuch Thing in other Rivers. w e | 


XXXV. In Order to compare che Quantity of Rain with the Quantity a. og 


of Water running away in Springs and Rivers, it is neceſſary to meaſure 


conveying Spring- Waters, ſay that-a Cubick Inch of Vater — | 


119. P. 447+ 
Hours, 144 Muids, (the Name of a French Meaſure holding 280 Hauch 


Pints;) others ſay, it yields but 70 of that Meaſure. 
But I have Reaſon to believe, that it = 83 of this Meaſure, and fol- 


low thoſe that ſay, that a Veſſel of 2 Foot deep, long and broad, holds 
one Muid of Hater. | 2. ö | 1 


Vol, II. N bt And 


and Rivers, 


theſe two Sorts of Water. Thoſe chat make Profeſſion of governing and by M. . n. 
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And thereforcif a Conſervatory ſhould hold 3378 Muids of Water, it would 
2 for a whole Year a ſuſficient Quantity to make an Inch of Mater run 
conſtantly. As for the Meaſure of Rain-water 1 have found by Ob/ervations, 
that from O#. 1668, to Od. 1069, there had fallenſo much of it as mounted 
tothe height of 18 Inches 7 Lines; and from the ſame Month 1670, to the 
ame Month 1651, there happen'd only ſo much as came to the height of 
$4 Inches; and from Jan. 1673, to Fan. 1674, to the height of 27 In- 
ches. Of which, taking the Medium, we have 19 Inches and 22. Lines. 
This ſuppoſed, let us eſtimate ſome River, as it runs from its very Source to a 
Place where ſome Rivulet enters into it, and ſee, whether the Rain-water 
that falls about the Courſe thereof; if it were put into a Conſervatory would 
be ſufficient to make it run a whole Year. In order to this, I have conſider- 
ed the Seine, which from its Source to Ainay le Duc is about 3 Leagues long, 
and the ſides of its Gourſe extend themſelves on the Right-hand and the 
Left about 2 Leagues on each fide, where there are other little Rivers that 
run another way: And, ſince that thoſe Rivulets need Hater to maintain 
them as well as the Seine, I will connt but half that Space of the Sides, 
and ſay, that the Place where the Seine hath from its Source to Ainay le 
Duc three Miles long, and two Miles large. Whereupon I ſay farther, 
if a Conſervatory were made for this Bi it would be 6 Square 
Leagues in Surface, which being reduced to Fathoms, would make 31245144 
— Surface. In this Conſervatory, imagine that during a whole 
1 there has fallen Rain to the heighth of 19 Inches 24+ Lines, as was 
ſaid before. This Height of 19 Incheg and 24 Lines, gives 280899942 
Muids of Mater, or thereabout, according to the Meaſure ſuppos'd. 

All this Mater tluis collected is that Stock which is to ſerve to make this 
Niuer run for a whole Near, from its Source to the Place before named, and 
which muſt alſo ſerve to ſu other Occaſiens and Loſſes, ſuch as arc the 
feeding of Trees, Herbs, 'V apours and extraordinary Swellings of the River 
whil& it rains, and Deviatidus of the Mator running another way: 
Concerning the Meaſure or Eſtimate of the Mater of this River, it would 
be difficult to ſind it juſt and preciſe, and to determine what Quantity it 
ſurniſhes. Q Vet ſii far ab I was ahle to judge, it can have no m ore than 1000 
of:4 200 inches af Hater air agar mi, eompetating the leſſer Quantity it 
hath at its Source with the greater it hath towards Ainay be Duc : The 
which I ſo judge by the Compariſon I make of theſe Waters with thoſe of 
the River of the Gobelins, in the Condition wherein it is towards Yerſa;lle:, 
where it hath: 50 Inches of Mater, according to the Meaſure taken of it. 
So that I eſteem it will be enough co allow Twenty four or Twenty five 
Times as much to aur River.” For the Channel of it is to be 4 or y Fa- 

m large, and for Depth it is bur ſhallow, it carries no Boats, and fervcs 
only to float down ſome looſe Billets. r 
FTheſe Particulars being thus ſuppos d, I ſay, that 1 200 Inches of Water do 
farpiſh in 24 Hours 99600 Muids of Water after the rate of 8 3 Maids to an 
Inch, that is, 36436000 for a whole Year. And therefore taking this Qu 


uan- 
4 


tity 
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of 36 Millions from the 280 Millions, that falls into the C. 
ve Jeteribed, there will remain yet above 188 Millions of Muids, whi 
amounts to almoſt 5 Times as much, and which ſerves to furniſh for the 
Loſſes, Diminutions, and other Waſtes above taken notice of. So that 
there needs but the g Part of the Rain and Snow-water that falls in a 
Year, to run e ute the whole Year. _ | 
Now if theſe Rain-Maters are ſufficient to make one River run, they 
may alſo ſuffice for all the reſt in Proportion; conſidering eſpecially, firſt, what 
remains, for waſte, which is ſuperabundant; and ſecondly, what little Space 
I allow to both ſides of the River's Courſe, which is but of one on 
each fide. For Rivers are not commonly two. near one another. 
It may be objected, that there are Countries where it rains but ſeldom, 
but ſomewhere it rains not at all, and yet there are conſiderable Rivers. 
But I anſwer, that the Rivers of thoſe Countries where it rains but ſeldo 
do not run continually, being only big in Winter, but in Summer almoſl 
uite dried up. The Reaſon of both which Effects is, that they being nigh 
ome high Mountains whence they come, the Snow that falls in Abundance 
on thoſe Hills, and is melted afterwards, is able, as long as that Water laſts, 
to make them run abundantly in Winter, leaving them dry when it ceaſes 
in Summer. | | 
As for the Countries where it rains not at all, there are but few of them 
in the World. The Torrid Zone (where that may be more true than an 
where elſe) is a Climate abundantly moiſtned with Rains twice a Year, — | 
it may be more than theſe Northern Countries, at leaſt in greater Plenty 
certain Seaſons. But if there ſhould be any Countries where no Rain at 
ſhould fall, that will not hinder the running of Rivers there, becauſe they 
may have their Sources in other Countries where it rains, as the Nile in 
Egypt, where it rains not. | 


| XXXVI. 1. About 2 Leagues from Paderborn, is a treble Spring called... 
Methorn, which has 3 Streams, two whereof are not above one Fo 


niack, Ochra, Iron, Vitriol, Allum, Sulphur, Nitre, Orpiment uſed agai 
Epilepfies, bad Spleens and the Forms ; the other is Ice, 2 and whitiſh, 
much ſtronger in Taſte, and heavier than the former, holding much Ori- 
ment, Salt, Iron, Nitre, and ſome Sal- Armoniact, Alum and Pitriol; of this 
all Birds obſerved to drink of it do die; which I have alſo privately experi- 
mented by king ſome of it Home, and giving it to Hens, after I had gi- 
ven them Oats, Barley, and Bread Crumbs ; For ſoon after they had drunk 
of it, they became giddy, recled and tumbled upon their Rank, with 
vulſion Fits, and ſo died with a great Extention of their Legs. Giving t 
common Salt immediately after they had drunk, they died not ſo ſoon; gi- 
ving them Vinegar they died not at all, but 7 or 8 Days after were tr 
with the Pipp. T hoſe that died dieß opened, their Lan were found quite 
ſhriyebd together. Vet ſome 5 that are troubled. with Forms, taking Þ 
| | it 


u 2 


ot and an Springs, 
half diſtant from one another, and yet of ſo differing Qualities, that whereas don z Ger- 


one of them is limpid, blewiſh, luke warm, bubling, and holding Sal- Armo- — 
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Urtle Quantity of it, and diluting it in common Water, have been obſery'd 

this wade to kit the Wain in their Bellies, ſo that a great Number of 

Mum came from them; whereupon tho” they are ſick, yet they die not. 

As to the 34 Stream that lies lower than the other two, about 20 Paces diſ- 

tant from them, it is of a greeniſh Colour, very clear, and of a four ſweet 

Taſte, pleaſing enough. It hath about a middle Weight between the 

other two, whence we gueſs that it is mixed of them both, meeting there 

together; to confirm w ich, we have mixed equal Quantities of thele Two, 

: with an Addition of a little common Well. water, and have found, that they 

« being ſtirred together, and permitted to ſettle, made a Water juſt of the 
fame Colour and Taſte of the third Stream. 4.5 4 ot | 


There are two others, called Randulph's Well, and Brun Zam Brunnen, 

very obſervable: The former of them having a Camphory and drying 

Quality, and uſed againſt hydropical Diſtempers; the latter containing 

ſome Sulphur, Salt-petre and Gold, and being an excellent Water to 
E eee ee * 

3 Mr. Philips of Montague has in his Paſtures of Socke, about 3 Miles 

Near Yeo- from Yeovill, a large Pool to which Pigeons reſort, but the Cattle will not 

merſerſhire, drink of it, ho not in extream want of Water. To the Taſte it is not 

- Cont z. only brackiſh, but hath other loathſome Taſtes. In a Venice Glaſs it look- 

p. 323-n. ed greeniſh and clear, juſt like the moſt greeniſh Cyder as ſoon as it is per- 

*% P. 359 feftly clarified. I boil'd a Pint of it in a Poſnet of Bell-metal, and ſudden- 

ly it yielded a thick Froth, having ſomewhat of a vitriolate Taſte. Suffer- 

nad my e Water to be boiled all away, it left much of the fame on the Sides 

IS 


2 


Bottom of the Poſner. hs 

| 4. There is a Spring near the top of Malvern Hill, having a long and 

Mi in Here. Old Fame for healing of Eyes; and about a Furlong lower is another healing 

fordlhire, By Spring. When I was for ſome Years moleſted with Terters on the back of 
_—y 7 f both my Hands, notwithſtanding all End f 

no: p. 358; one and ſometimes of both my Hands, notw .ndeavours of my 

=57-p1161.yery friendly and ſkilful Phyficians, I had ſpeedy healing from a neighbour- 

ing Spring of far leſs Fame. Yet this Spring healed very old and ulcerous 

Sores on the Legs of a poor Fellow, which had been poiſoned by Irons in 

the Goal, after other Chirurgery had been hopeleſs. And by many Trials upon 

my Hands and the Tetters, I was perſuaded, that in long Droughzs, and laſting 

dry Frofts, thoſe Waters were more effectually and more ſpeedily healing, than 

at other Times. I held this Water in my Mouth till it was warm, and perchance 

ſomewhat intermingled with Faſting-/pittle, and ſo dropping it upon the Tetter, 

I there could ſee it immediately gather a very thin Skin upon the raw Fleſh, 

not unlike that which is ſeen to gather upon Milk over a gentle Fire. 

This Sin would have ſmall Holes in it, thro' which a Moiſture did iſſue 


in 
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in ſinall Drops, which being wiped away, and the Water continued to be 


drop'd warm out of the Mouth, the Holes would diminiſh, and at laſt be 
all quite healed 7 A 

For the Eye- Waters, I conceived them more ſtrongly Ter ve, and clear- 
ing the Eyes; and they had a rough Smartneſs, as if they carried Sand or 
Gravel into the Me | 

F. I think the Waters we call Chalybeate, and particularly this at Farring- an Farring- 
ton, to be impregnated principally from the Yitriol, or Salt of Iron, which fire; 2) 
is very Volatile; ſo that little of it can be found by Eyaporation of a great e 274. 
Quantity, or from the precipitated Sediment. I put 4 Ounces of ordinary p. 11736. 
clear. Water into a Glaſs, and impregnated it with a known Proportion of 

Gall: Then by degrees I let fall into it the Salt of Iron, until I found it 

thereby as deeply 221, Red, as the ſame Quantity of Farrington- waters 

would be by the ſame Proportion of Gall : The Quantity of the Salt of Iron 

that performed this, was near two Grains. This Water, ſo tinged, taſted and 

ſmelled juſt as the natural Water from the Spring with Gall did: If I added a 

greater Proportion of Salt, it would make it nauſeous and Emetical. 

It begins to be in high Eſteem for extraordinary Cures of the Scorbute, n.51.9.1039 
Aſthma, Fc. It hath | as Ihave found u arial] a larger Proportion of 
the Minerals, than Aſtrop-water; but the Force holds not, if removed from 
the Spring-head. 

6. About a Mile and half out of Durham, on the North-Eaſt-ſfide near Ir the Bih- 
Butterby, is lately diſcovered a Medicinal Spring, which is this Year much — kf 
frequented and may be of great Benefit to the Country. It was found out M*; Hugh 
by Warkiten that dug in that Place for Coal. When they were 12 Fathom 16. p. 727. 
and an half deep, they diſcovered this Treaſure of Natural Phyfck. Th 
then tried the Rock about 100 Yards off; where they loſt themſelves much 
about the ſame Depth; and inſtead of. Coal diſcovered a Spring of excellent 
clear Water, which iſſues out at the Hole which their Inſtruments made. 

7. At Lancarim in Glamorganſhire, is a Medicated Spring, much frequented = Glamor- 
from ſeveral Counties, Time out of Mind, for the King's Evil. There is 2 f. Ac 
Rill of about an Ell broad between two .Collines, covered with Wood ; n233-p.727. 
about 12 Yards from this Spring, the Rill falls from a Rock 8 or 9 Foot high, 
which makes a grateful Noiſe; the Spring (which is exceeding clear) comes 
out of a pure white Marle; tho' I thought there had been no white Marle 
in Wales, for the Earth is red. A Graduate Doctor hereabouts imputes the 
Virtue of this Spring to the Lime-Hone; and ſays, one of the chief Ingredi- 
ents of the Doctors for the King's Evil is Lime-W ater. 

8. I had a Mineral Water (ſent me, not long ſince, by Mr. Duncan (a Sur- 4. Egling- 

n) from Eglingham in Northumberland. I found it turned almoſt quite bam 
lack with Galls, though it had been brought at. leaſt 30 Miles, by Land- cg. 7 
Carriage. After I had flowly, in a Glaſs, evaporated more than one half of c . 
this Water, it till retained the ſame atramentous Quality, and ſtruck yet as 
deep with Galls as ever; and at laſt it yielded me a real and genuine Vitriol. 
I fay nothing of the Ocre which this Water let fall in very great Plenty, 
that being a Thing common to all atramentous Haters. 
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I was duties at this Fhænomenon: For I could not bring my ſelf to 
thiak it poſſible, chat the Pyrites lying conſtantly under Water, ſhould ever 
yield Vutriol; and I knew of nothing elſe (at leaſt in England that I could 
expect it from. But having lately an Opportunity to viſit this notable Well, 
1 Hand our mighty Rarity, our vitriol Water, to be only one old Drift 
made for the draining of a Row of old wrought Coal Pits a little above, 


and I inform'd my ſelf from ſome old Men, that had formerly wrought in 


theſe Pits, that there was Plenty of the Pyrites * by them call'd, Braſs 
Lumps; and that this Drift was ſometimes dry, ſometimes ran with a 
plentiful Stream; which is as fair and full an Account how this Water comes 


to have Vitriol in it, as any one need to deſire. | 


Tournay; By 


Mr. Geoffry, 


9. There has been found a Mineral Water, call'd St. Amand's-W ater, 
which has been very much in. uſe the laſt Summer and Autumn, in all Sorts 
of Sickneſſes, rather for its Novelty, than for its great and extraordinary 


N Properties. It is call'd St. Amand's Mater, becauſe its Spring is in the Land 


depending on the Abby of the ſame Name, of the Order of St. Benedict, 
in the Dioceſe of Tournay in Flanders ; but the Fountain is called particu- 
larly, La Fountaine du Bouillon, for the impetuous boiling of that ſpringing 
Water. 55 

This Fountain is ſituated in a ſhallow and marſhy Ground; the Baſon of 
the Spring is 450 Foot ſquare, there is in the Bottom of that Baſon the Mud 
of 20 Foot deep; beyond that they find the Sand, which ſometimes is very 
moving and at {ome other times is very firm. Very often this Fountain caſts 
up a great Quantity of Sand: And laſt Year in a little Time it caſt up 
more than 16 Cart Loads of it, by the which all the Bafon was border'd. 

There is to be found 3 Sorts of Earth; the firſt and ſuperficial is black, 
and burns as Turf, with the ſame Smell; the ſecond is white; and the 
third has the ſame Colour as the Slate. Theſe two laſt Sorts of Earth do 
give by Lixivium, a Salt like Sal Gemme. a 

This St. Amand's-MWater in its Spring is clear and Lukewarm, and appears 
much Hotter at Night and in the Morning, than the reſt of the Day. Ir 
has the Smell and Taſte like ftanding Z/ater. If it is expoſed to the Air it 
loſes its Smell and Taſte in a ſhort Time. By that Facility to loſe its Taſte 
and Smell, one may Judge that it has a Sulphur very Volatile; and for 
that great Yolatility and Subtility it is almoſt impoſſible to make any Expe- 
riment upon 1t. 5 0 | 

This Mineral Water has the ſame Weight as the Seine River Water. 
It altered not the Colour of the Syrup of Violets, nor the Tincture of Turne 
Sol, Lime Water, the Oyl of Tartar, the Yolatile Spirit of Sal Armoniack and 
Hart's Horn have whited that Water, and have made it a light Coagu- 
lum. k 
This Water, mixt with the Di/olution of Armonaick Salt, has not given 
any Smell. It has not alter'd the Infuſion of Calls. Mingled with the So- 
dution of Vitriol, has troubled it a little, and has given a greeniſh Colour, and 
at length is precipitated a yellow Powder. SG. . 
| - Ne | Acid. 
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Acid Spirits have not fermented at firſt with that Vater, but afterward it 
has made ſome little Bubbles, which remained to the fide of the Glaſſes 


wherein were contained the Liquors. 


I have diſtilled 5 Pints of that Mater; the diſtill'd ater has not had any 


Taſte nor Smell, and it has not changed the Tincture of Turne Sol, neither 


the Lime-water. There remained from that 7 Pints (or 160 Qunces) 70 
Grains of Reſidue; the which, by Lixivium has given to me 55 Grains of 
oo Fs i 8 of 3 almoſt me Fo _,. 

e of the evaporat ater put upon the burning has 
not caſt any Smoak, neither has made an 235 3 the Spirit a Nr 
poured upon it, has very much fermented; the Spirit of Hine has not ex- 
trated any Tincture from that Neſidue. | 

One may conclude by all theſe Experiments, that this Water has not 
any Acidity, it participates not of Vitriol nor of Alum; and there is in it 
but a little Quantity of the white Earth, and leſs alſo of Salt very like Sea 
8 | 

They are the Parts of Earth and Salt, which ſhew themſelves in the 
Mixture of the Lime-water, Ic. of ſix d or volatile Alcalis. 

They are the ſame Parts which begin that light Fermentation in the Mix- 
ture o* Acid Spirits; but that Fermentation is imperfect becauſe of the little 
Quantity of the Earth, which isdrown'd in fo great a Quantity of Liquor z 
in Effect when the Water is evaporated, the Acid Spirits do ferment very 
much with the Reſdue. | | 

It appears by the Smell of that Water, that it contains a Sulphur very ſub- 
tile, which diſſipates it (elf very eaſily, and which is not ſenſible in the Ex- 

riments. Tis nevertheleſs to be attributed to that Sulphur, the principal 

ects which they do attribute to that Mineral Mater, as of helping in the 
Palſy, Sc. In other Sorts of Diſtempers where the nervous Gender is ar- 
tack d; in ſhort Breath, and in all Affections of the Lungs; and of remedy» 
ing many other Infirmities which are cauſed by the ſbarp Ferments, the 
which are ſweetned by that Mater. For the other Properties of it, as of 
Purging, of taking away Obſtructions, of Tempering the bot Intrails, Sc. 
it may have the ſame Effects with common Water being drunk abundantly. 

One may drink many Glaſſes of this Water, beginning by 4, 6 or 8 every 
Morning, and augmenting till 12, 18, 20 or more, according as the Sto- 
mach is able to ſupport it. This Water paſſes readily by Urine, and many 
Perſons are purged by it. Sometimes one may mix with it ſome Diuretict 
Satt,, to make it paſs more freely, and for rendring it more De-obſtruftive.. 
At other Times one may put ſome Manna or other Thing for making it 
more Purgati ve. One may waſh alſo in the Mud of that Fountain, accord- 
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ng to Neceſſity. | 

XXX VII. I have obſerved a Spring, that in all the extfeam Froſts, that, Spring 
have been theſe 10 Years, hath yiclded a ſmall Stream, which running over 28 
a large Tract of Paſture, keeps all the Banks and Borders Green, and free S. J. Bel. 
from freezing, diſſolving the Snow, and ſmoaking all the 1 where it runs. e. . 1135 
| ; XXVIII. 1. The 


6 (6336) - 
XXXVIII. 1. The Country round Bath is very hilly and uneyen; but 
the Hills lye in Order; they are enerally rocky and Steep from South- 


2 49. pyy. Welt and by Weſt, to North-Eaſt and by North: The whole Tract of the 


Country, within 5 and 7 Miles, abounds with Coal-Mines, more or leſs. 
But there are no other conſiderable Mines that I can hear of, nearer than 
Mendip, which is 10 Miles hence, excepting ſome of Lead at Berry in Glo- 
ceſterſbire, which lies upon the North of this Place, about 4 or 5 Miles diſ- 
tant. | 
2. The Hills for the moſt pn afford a Free-ſtonez and on the North- 
Weſt of Lan/down (which hath that Situation to the Town, and is juſt 
above it) the Stones digged there are a ſort of head Stone, commonly 
Ccall'd a Lyas blue and white, poliſhable. 18 | 
3. The Town and Baths are of very great Antiquity. Beſides what ] find 
in very ancient Chronicles to that Purpoſe, one of our 2 Antiquaries 
(Mr. P.) aſſerts, that theſe Baths were 800 Years before Chriſt- Which if 
o will give occaſion to enquire, how conſiſtent with it that Hypotheſis 
concerning the Cauſe of the Heat of thele Waters may be, which makes it 
to be the Fermentation of Minerals in ſieri; and whether it be likely, that 
the Minerals through which theſe Waters paſs, ſhould be in that State of 
Imperfection ſo _ hundred Years. But this other Opinion ſeems to me 
very probable whic ſup} oſeth the Cauſe of the Heat to be, that two 
Streams having run through and imbibed certain Sorts of difftrent Minerals, 
meet at laſt and mingle their Liquors, from which Commixture ariſes a great 
Fermentation that cauſes Heat; like as we ſee it is in Vitriol and Tartar, 
which when wow. (F'Þ beget an intenſe Heat and Ebullition. 
4. It is affirmed here, that the Town for the moſt part is built upon a 
Hear though the Places all about it are very firm Ground. Some 
orkmen, that have been employed in D EEE; have found a Mire 10 
Foot deep, without the North Gate, the high Place of the Town, at 
Seaven. The 3 between - A —— ve —— ; 8 they find 
itching a Man's length under Ground, a apes for the Water to paſs : 
ws 8 Feet down they have met with O ber- bells” / 
F. The Town and Country circumjacent, generally abound with cold Springs : 
And in fome Places the Hot and Cold ariſe very near each other; in one 
Place, within #wo Yards, and in others, within 8 or 9 of the main Baths. 


6. The Guides of the Croſs-Bath inform me, that when there is a great 
Weft Wind abroad, ſtanding by the Springs they feel a cold Air ariſing 
from beneath: If the Wind be at Eaſt and the Morning cloſe with a little 
miſling Rain, the Cro/5-Bath is ſo hot as ſcarce to be endured, when the 
King's and Hot Baths, are colder than uſual. In other Winds let the Mes- 
ther be how it will, this Bath is temperate. The Springs that Bubble moſt 
are coldeſt. The Croſ5-Bath fills in 16 Hours, both in Winter and Summer, 
without any difference from Heat or Cold, Flouds or Drought ; that of the 
- King in 12 or 14 Hours. 4 Bel 
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7. A Man may better ordinarily endure 4 Hour's Bathing in the Croſs- 
bath, than 15 in the others. In the 8 which hath no Springs 
of its own, but comes all out of the King's) they have found under a flat 
Stone, which upon Occaſion was taken up, a Tunnel, and a yielding Mud 
in and under it, into which they thruſt a Pike, but could feel no Bottom. 
In the King's-Bath there is a Spring ſo hor, that it is ſcarce ſufferable, ſo 
that they are fain to turn much of it away, for fear of inflaming the Bath. 
The Hotteſt Spring will not harden an Egg. 

8. The Bath. water does not paſs through the Body like other Mineral Wa- 
ters; but if you put in Salt it purgeth preſently : Upon Settlement it affords 
a black Mud, uſeful in Aches, applyed by way of Cataplaſm; to ſome more 
ſucceſsful than the very Waters. The like it 2 ji upon Diſtillation, and 
no other; nor hath any more been diſcovered upon all the Chymical Exa- 
minations that have come to our Knowledge. One Dr. Afendoff found, 
that the Colour of the Salt, drawn from To King's and Hot-bath, was yel- 
low; that which was extracted from the Cro/5-bath, white. This Dr. con- 
cluded, that the Cro/5-bath had more of Alum and Nitre than the hotter 
Baths, which abound more with Sulphur. And yet that Bath looſens ſhrunk 
Sinews, by which it ſhould ſeem it abounds not much with Alum. It is 
harſher to the Taſte than the other Baths, and ſoaks the Hands more. 

9. A Man cannot drink half the Quantity of ſtrong Drinks in the Bath, 
that he can out of it; but if he hath drunk before to Exceſs, it allays 
— ei and is a great Refreſhment to the Body. The Bath provoketh 
* Vins. | 
; Io. They are very uſeful in Diſeaſes of the Head, as Palſies, Epilepſies, 
and Convulſions; in Curticular Diſeaſes, Leproſies, Itches and Scabs; in all Ob- 
ſirufions of the Bowels, as Spleen, Liver, and Meſentery, and the Schirroſity 
and Hardneſs of thoſe Parts; in moſt Diſeaſes of Nomen; in the Scurvy and 
Stone: As to which laſt, while Iam writing, an Alderman of the City aſ- 
ſures me, that his Wife, who had been exceedingly troubled with the Stone, 
went into the Cro/5-bath for it, and voided there ſeveral Stones as big as thoſe: 
of Olives, and was never troubled with that Diſtemper after. Bath 
is alſo good in cold Gouts, as they call them. | | 

The ſame Alderman tells me, thar it gives him preſent Eaſe, when he is 
troubled with the Fits of it. He uſes to go in as ſoon as the Fit takes him 
which then off preſently, and returns not in a conſiderable time after: 
He puts his Feet upon the hotteſt Springs in the King's Bath. | 

Bur it had a contrary Effect in hot Gouts; and ſome, who are troubled 
with that Diſtemper, tell me, that the Bath puts them into a Fit, if th 
go into it without Preparation; or if they have the Fit before, it inflames it 
more, and ſends it about the Body, and diſables the. Joynt ſo, that there is 
no treading on it for the preſent. Further, the Bath is effectual in the 
Diſeaſes of Children, particularly the Rickets, removing the Humours that 
proceed from it without Fail. Tis alſo good for Women, that are apt to 
miſcarry, if us'd moderately. The Bath-guides go in, when they are ready 
A to ne down; and other Women of the Town uſe it ordinarily through» 
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out their Thok and are never. obſerved to miſcarry. It facilitates Deli- 
verance: Befides is very effectual for the ſtrengthning of broken Bones, and 
good in all cold and moiſt Diſtempers and Weakneſ5 of Nerves, Stupefattions, 

laxations, and violent Pains: In all which it gives Eaſe, except the Lues 
Fenerea, for in that (except the Malignity be overcome by the Methods of 
Phykick) it exaſperates the Pain more. "Tis an excellent Remedy to re- 
move the remaining Weakneſ5 in Gonts, as hath been remarkably exemplified 
in old Men, even to the Age of 83 Years. . 

11. There is no Inſtance of Cures performed by it in former Times, but 
we have the Experience of it in ours; yea, and in ſome others, as in Drop/es, 
Cachexres, Spleen, &c. In which Caſes, they were ſhy heretofore of uſin 
the Bath, for Fear of confirming thoſe Ob/trufions, whereas tis now fo 
that their Cure is facilitated by it. | 

12. The Bath: guides live to a very great Age, ſometimes to near 100 Years, 
ordinarily if they are temperate to 70. There are two at this time above 
80, a Man and his Wife. Ws | | | 

13. In the Croſi- Bath the Guides have obſerved a certain black Fly with 
ſealed Wings, in the Form of a Lady-Cow, but ſomewhat bigger. They 
ſay, it ſhoots quick in the Vater, and ſometimes bites. It lives under the 

ater, and is never found but in very hot Weather. They ſuppoſe it comes 
up with the Springs. It is not to be ſeen elſewhere. 

15 The Croſi-Bath eats our Silver 5 and I am told that a 
Shilling, in a Week's Time, hath been ſo eaten by it, that it might be 
wound about one's Finger. The Baths agree (as the Vulgar ſpeak) with 
Brafs, but not with Tron For they will eat out a Ring of this Metal in 7 
Years, when Bra/5 Rings ſeem to receive no Prejudice at all from it. 

15. When Women have waſh'd their Hair with the Mixture of beaten 

gs and Oatmeal, this will poiſon the Bath fo, as to beget a moſt noiſome 
Stell, caſting a Sea Green on the Water, which otherwiſe is very pure and 
Iimpid. * 75 = 25 the very Walls, and there is no cleanſing of it, but 
| ing the Bath. | 
THe: In Summer the Baths purge up a green Scum on the Top, but in Win- 
ter never; but then leave a Yellow on the Walls. 

7. The Walls that keep in the hot Springs are very deep ſet, and large; 
to Foot thick, and 14 deep from the Level of the Street. The Cement of 
the Wall is yellow Clay, Lime and beaten Bricks. In the Year 1659, the 
Hot, Bath (a Bath particularly ſo call'd, of equal Heat with the King's Bath) 
was much impaired by the breaking out of a Spring, which the Workmen 
at laſt found again, and reſtored. In digging they came to a firm Foun- 
dation of faftirious Matter, which had Holes in it like a Pumice Stone, 
through which the Water played; fo that tis like the Springs are brought 
together by Art Whence probably was the Necromancy the People of an- 
cient Times believ'd and reported to have contrived and made thele Baths; 
as ina very ancient Manuſcript Chronicle I find theſe Words: I ben Lud. 

Hidibraſs was dead, Bladud his Son, a great Nygromancer (ſo tis there writ) was 
wade Kine, he made the onder of the Hot Bath by his Nygromancy z and he 1 5 
* 5 21 Tear, 
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21 Tears, and after he died and lies at the New Troy. And in another old 
Chronicle tis ſaid, That King Bladud ſent for the Necromancers to Athens 10 
effect this great Buſineſs ; who, tis like were no other than cunning Artifi- 
cers, well ſkill'd in Arcbitecture and Mechanicks. 
18. It hath been obſerv'd, that Leaves, like thoſe of Olives, come ſome- 
times out of the Pump of the Hot Bath. 


2. Theſe Waters have been long famous for the Cure of Palſies and Bar- vy br Fierce 
renne. An Inſtance of both in one Perſon, I ſhall now give you. A Gen- 7 


tlewoman of about 30 or 32 Years of Age, having been married about 10 
or 12 Years, and never with Child, was ſuddenly ſciz'd with a Pal/y onthe 
Left-ſide, for which (after 8 or 10 Months Tryal of other Means to little 
Purpoſe) ſhe was brought to the Bath, where (after uſual Preparations, and 
ſome internal Means) ſhe continued that Seaſon about 6. Weeks; the Win- 
ter coming on, ſhe was forced to deſiſt; but (by the Advantage ſhe received) 
was encouraged to come very early the next Year, and did continue with 
us the whole Summer, and recovered, in great Meaſure, the Uſe of her Arm 
and Hand, Leg, and Tongue; and not = ſo, but, in a few Weeks af- 
ter, ſhe returned to her Huſband, conceiv'd with Child, and had (about a 
Year's and half's Diſtance between them) 5 Children, following. She 
ſhew'd os of them _ and ſtrong, and well grown for their Age, the 
5th died: She herſelf had no Return of a Pally but is firm, I think Con- 
ſumptive; ſhe is now about F1 Years old. | 


XXXIX. At Baden a little City in Auſtria, 4 German Miles Southward nuts 
from Vienna, ſeated on a Plain, but nigh unto a Ridge of Hills, which are 
the Excurſions of Mount Cetius, are convenient Baths; Two within the Pr. 


Town, Five without the Wall, and Two Ons a Rivulet called Swecher. — — 22 


The Duke's Bath is the largeſt, about 20 Feet ſquare, in the Middle of 
an Houſe of the ſame Figure, built over it. The Vapour paſſes through a 
Tunnel of Wood, at the Top: And the Water is conveyed into the Bot- 
tom of the Bath, at one Corner, through wooden Pipes and T under 
the Town -wall, from the Spring-head, which riſeth at a lictle Diſtance 
Weſtward. The Springs of the reſt of the Bath riſe under them, and are 
let in through Holes of the Plancher, for all the Baths are wainſcotted 
the Seats, Sides and Bottoms being made of Fir. The Water, for the moſt 
Part, is clear and tranſparent, yet ſomewhat blewiſh, and maketh rhe Skin 
appear pale in it, as doth the Smoak of Brimſtone. It coloureth Metals 
except Gold, whoſe Colour it alſo heightens) turning them black in a few 
. Minutes. The Coyn of this Country, mixt of Copper and Silver, (having 

77 of Silver, and 2 of Copper) is ina Minute's Time turned from a White 
into a dark Yellow, and ſoon after becomes black. To the Moſs and Plants 
which it waſheth, it gives a fine green Colour, and leaves often a Scum 
upon them, of a Purple mixt with White. Asitruns from the Spring-head, 
it ſom ewhat reſembles the Sulphur River in the way from Tivoli to Rome, 
but is not ſo ſtrong or ſtinking, nor doth it incruſtate its Banks. 
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I pas d to the S ee (which riſeth under a Rocky-hill) about the 
Length of 40 Yards, through an arched Paſſage cut in the Rock, which is 
alſo a natural Stove, (as that of Tritola and Baje) made by the hot Bath- 
water running under it. Moſt Part of this Cave is incruſtated with a white 
Subſtance, by them called Salt- peter. At the Mouth of the Cave it be- 


comes harder and ſtony. 


I cauſed ſome of the Pipes, through which the Bath. water runs, to be 
ed, and from the upper Part of the Pipe, I took ſome Quantity of fine 
Sulphur in Powder, ſomewhat like Flowers of Brimſtone; this being as it were 
ſublimed from the Water, and not depoſed, being found in the upper 


Part of the Pipe. Oleum Sulph. per Campanam dropped into this Water, is 


received into it quietly. Oleum Tart. per Deliquium, cauſed an Ebullition, as 
in the making of Tartarum Vitriolatum. 


The ſecond Bath, within the Wall, is that of our Lady, about 12 Foot 


broad, and 24 long. One End of it is under a Church of the ſame Name. 
This is fuller of Sulphur than the reſt, and more blue, and leaveth a yellow 
Flower upon the Boards, as the others do a white. 

The 3% is the Neu- bath, out of the Town nigh the Gate. 
The 4*), the Few's Bath, which hath a Partition in the Middle to ſepa- 
rate the Men from the Women. | 

The 5th, St. John's Bath, of a Triangular Form. 
The 6", the Beggars Bath, always ſhallow, ſo as they lie down in 
it. MY 

The 7*b, the Bath of the Holy-Croſ5s, about 2 Fathoms ſquare, chiefly 
for the Clergy. | | 

The 8th, St. Peter's Bath, greener than the reſt. 

The 9th, the Sowwer Bath, ſet about with Stone-balaſtres, and covered with 
a Cupola and Lanthorn. The Water is very clear: In the Stream of this 
Bath I have often coloured Money black without touching the Water 
and ſtaying only in the Room where the Bath is, the Buttons of my Cloaths, 
and what elſe of Silver the Vapour could come at, were coloured yellow or 


gn: And yet the Water it ſelf once cold, changeth not the Colour of 


etals, though boiled in it. | 
The Hotte of theſe Baths have not the Heat of the Queen's Bath at Bath 
in England. They uſe no Guides, as with us, but dire& themſelves with a 
ſhort turn'd Staff. 
 Manners-dorff,, ſeated under an Hill on the Eaſt Side of the River Leyta 
A one Bath. It riſeth under a Church, built over the Spring- 
The Water of it is /ukewarm, and therefore they boil it in great Cop- 
pak when they deſire it Hotter, and bath in Tubs fill'd with this boiling 
ater. From the Subſtance, which ſticks to the Coppers in boyling, it is 


Collected, that it is 5 wm with Sulphur, Salt-peter and Chalt. This 


Water coloureth the Stones in it of a fair Green like a Turtois; and the 


+ Steam 
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Steam of it, which ſticks to the Moſs under the Church, turns into Drops of 
Gold or Amber. | 1 | 4er 

Dotis, 2 Hungarian Miles from Comora in Hungary, hath alſo ſulphurous 
Baths, ſaid to be warm in Winter. In March and October, I found their 
Warmth very remiſs, ſcarce perceivable. In Colour they are blueiſh, and 
to taſte, acid. The Queen's Bath, and the great Bath riſe in a Marſh”, 
Northward of the Caſtle. FA | | 

There is another Bath in the Governour's Garden' within the Town. 
They are uſed as thoſe of Manners-dorf. 

At Banka, two Hungarian Miles from Freiſtat, ina Meadow, I took No- 
tice of 15 Baths : And there have been more, but the River Maag eateth 
away the Banks, and ſwallows up the Baths, and into 3 of theſe 15 it hath 
alſo broke in. The Water of theſe is like to that of Baden in Auſtria, it 
leaves a white Sediment upon the Moſs and Places it waſheth, and tinctureth 
Metals black. I ſtuck ſome Money into the Ground, over which the Water 
paſſeth; that Part which was in the Ground, retained irs own Colour, 
and the other Part in the Bath-water acquired a Coal Black. Theſe Baths 
are open, and very hot. | | 

The Baths of Boinitz nigh the River Nitra in Hungary, are of a mode- 
rate gentle Heat, much beautified by Count Palf; Palatine of Hungary, and 
all of them covered under one large Roof; the firſt is the Noblemen's Bath, 
built of Stone, deſcended into on all Sides by Stone-Stairs; Four more there 
are of Wood, but very handſomely and well built. 

At Stuben, 3 Hungarian Miles from Newſo}, and 2 from Chremnitz near to 
a Rivulet, are diverſe Baths of great Eſteem. The Water whereof is clear, 
and ſmells of Sulphur, the Sediment green. It colours the Wood over it 
green and black, but does not change the Colour of Metals fo ſoon as moſt | 
others. I left Money in it a whole Night, which was yet but faintly co- 
loured. The Springs ariſe underneath, and paſs thro' the Holes in the Plan- 
cher of the Baths; the Heat thereof is anſwerable to the King's Bath in 
England. Theſe Baths are 7. | „* 22 

The firſt is the Noblemen's Bath; the 24, the Gentlemen's Bath; the 34, 
the Country-man's; the 47, the Country-woman's; the 5th, the Beggar's 
Bath; the 6th, for ſuch as are infected with the Lues Venerea; the i, the 
Bath of the Gypſies; of whom there are many in thoſe Parts. Theſe Baths 
are in a Plain, encompaſſed on all Sides with Hills, the nigheſt unto them 
are towards the Eaſt, and it is the ſame Ridge of Hills, which on the other 
Side are fo rich in Metals. _ t : | 

Glaſs-Hitten, an Hungarian Mile, or about 7 Engliſh Miles from Schemnitz,, 
hath 5 Baths; two of which are large. It depoſes a red Sediment, and 
ncruſtates the Wood and Seats of the Bath under Water with a ſtony Sub- 
ſtance; and it guildeth Silver. But the moſt remarkable of theſe Baths, is 
that which is called the Sweating Bath, whoſe hot Springs drain thro' an 
Hill, and fall into a Bath built to receive them; at one End of which, by 
aſcending, I went into a Cave, which is made a noble Stove by the __ 
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of theſe Therme, and ſo ordered with Seats, that every one who fits in it, 
either by chuſing a higher or lower Seat may regulate his Sweating, or, en- 
joy what Degree of Heat he deſireth. This Cave as alſo the Sides of the 
Bath, arc covercd by the continual dropping of thoſe hot Springs, with a 
red, white, and green Subſtance; the red and green make the beſt Shew, 
77 25 white is uſed againſt the Stone, and cureth Ulcers, and ſore Backs 
of Horſes. | | 
Eiſen- bach, about 4 Engliſh. Miles from Glaſs-Hitten, and 5 or 6 from 
Schemnitz, hath alſo hot Baths. I have ſeen great Trees placed at the Top or 
- Superficies of the Water in theſe Baths, which have ſuffer'd Petrifaction. 
Here are two convenient Baths, much frequented; and a 3%, which is made 
by the Water let out of the former, called the Szake's: Bath, from the Num- 
ber of Snakes coming into and delighting in it, when tis filled with theſe 
warm W aters. | | 
The natural Baths of Buda are eſteemed the nobleſt of Europe, not cnl 
2 reſpect of the large and hot Springs, but the Magnificence of their Buil. 


For the Turks bath very much, and tho' little curious in moſt of their 
private Houſes, yet are they very ſumptuous in their publick Buildings, as 
their Chans or Caravanſara's, Moſths, Bridges, and Baths, declare. 

There are 8 Baths, whereof I had Opportunity to take Notice, during 
my Stay at Buda; 3 towards the Eaſt, and South- Eaſt Part of the City, in 
the way leading towards Conſtantinople, and 5 toward the Weſt- end of the 
Town in the way towards Old Offen, and Strigonium. | 
The firſt is a large open Bath at the Foot of an high rocky Hill, former- 
1 called Purgatorium, whereof the People have ſome odd and ſcrupulous 
Apprehenſions. a vob „ | 
The 24 is covered with a Cupola and ſtan ugh the ſame Hill, but more 
into the Town, and near a Place where they ule Tanning. 

The zu is call'd the Bath of the Green Pillars, tho? at preſent they be of 
a red Colour; and it ſtands over againſt the Caravanſara. The Water is 
hot, but tolerable without Addition of cold Water. It is impregnated with 
a petrifying Juice, which diſcovers it ſelf on the Sides of the Bath upon the 
Spout and other Places, and maketh a Stone; And the Exhalation 
from the Bath, reverberated by the Cupola, the Irons extended from one 
Column to another, and by the ay re of the Pillars, formeth long Stones 
like Leicles, which hang to all the ſaid Places; ſuch as may be obſerved in 
many ſubterraneous Grorto's, and particularly in England, in Okey-hole in 
Somer/etſhire, and'Pooles-Hole in Derbyſbire. 

The Water is let out at Night, when the Women have done Bathing, 
| Who often ſtay late. The Bazh is round, ſet about with large Pillars, ſup- 
porting a Cupola, which hath Openings to let out the Steam thereof, and 
the whole Room continues to. be a hot Stove. 
The Baths: of the Weſt- end of the Town, are, * 
r. Za@alh, or the Bath of the Tabla; a ſmall Bath covered: The Water 
white and of a ſulphurous Smell. 3 
| 2 They 
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They drink of this as well as bath in it. What they drink, they receive 
from a Spout bringing the Water into this Place. I delivered a f Sols 
Piece to a Turk bathing in it, to guild for me, which he did in about a 
Minute, by rubbing it between his Fingers, while the hot Water fell from 
the Spout upon it. 2 149 

2. Barut Degrimene, or the Bath of the Powder-Mill. It riſes in an open 
Pond near the High-way, and mixeth with the freſh Springs, ſo that the 
Pond is of a whitiſh Colour in one Part and clear in the other, as alfo cold 
and hot in ſeveral Parts. This conveyed croſs the High-way into a Pow- 
der-Mill, becomes uſeful in making of Gun-powder. hey conceive here 


that this Bath communicates with the ſulphurous Springs at Dotis, many | 


Miles diſtant. vo > hi | 
3. Cuzzoculige, the little Bath, or the Bath of the Saint; for which Name 
the Turks give a ſuperſtitious Reaſon. *Tis kept by Turki/ Monts; the Bath 
where the Springs ariſe, is fo hot as ſcarce to be endured; but being let 
out into another Bathing-place at fome Diſtance, it becomes tolerable and 
fit for Uſe. This Water hath neither Colour, Smell, nor Taſte, different 
from common Water, and depoſeth a Sediment; only the Sides of the Bath 
are green, and have a fungous Subſtance all over. | 

4. Kalip, a very noble Bath, but Part of the Buildings were conſumed 


this Year, (1669) by a great Fire which happen'd in Buda, but is by this 


Time repair'd by the Turks. The Water is very hot, not without petri- 
fying Juice in it. The Buildings about it arecight Feet Square, with a noble 
Bath in the Middle, with a Circle or Trench of Water about it for the better 
Ornament. On every Side it has a Nichio, wherein is a Fountain. In the 
Middle of the Anti- chamber, (where they leave their Cloaths) there is alſo 
a fair Stone Baſon, and a Fountain. 

T. The Bath of Yelibey, which hath a ſtrong ſulphurous Smell, and a pe- 
tifying Juice in it, and is ſo hot, that to make it tolerable, it requires the 


Addition of cold Water; this is the nobleſt Bath of any. The Anticham- 


ber very large, the Bath-room capacious, and high arched and adorned with 
Cupola's: One a very fair one, over the great round Bath in the Middle; 
and one leſſer, over each of the 4 Corners; where are either Baths or Bath- 
ſtoves for more private Uſe: In theſe the Turks take off the Hair of their 


Bodies by a P/lothrum mixt with Soap; it being not their Cuſtom to have 


any Hair except on their Beards, and a Lock on the Crown of their Heads. 
Twelve Pillars ſupport the great Cupola, between 8 whereof are Fountains 
of the hot Water, and between the other are Places to fit down, where 
the Barbers and Bathmen attend. And each of theſe Places have two Ciſterns 
of Free-ſtone, into which are let in hot Bath-water, and alſo cold Water, 
to be mixed and tempered, as eyery one pleaſeth. 0 
Men bath in the Morning, and omen in the Afternoon: When any Man in- 
tends to bath, having entred the firſt Room, he finds there diverſe Servants at- 
tending, and furniſhing him with a Cloth and Apron: Then be puts off his 
Apparel, and 47 put on the = heenrereth the2® Room, wherein the 
great Bath is, and ftts on the Si of — 
oun- 


| 
| 


r 


the Bath, or between the Pillars nigh a 
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Fountain; where the Barber ſtrongly rubs him with his Hand opened, 
ſtretching out his Arms, and lifting them up; after. which the Party bath- 
eth. Then if he be a Subject of the Grand Seinior's or it be the Cuſtom of 
his Country, he hath his Head ſhay'd, and if a young Man, his Beard, ex- 
cept the upper Lip. Next, the Barber rubs his Breaſt, Back, Arms and 
Legs with an Hair-cloth, while he either ſitteth or lieth with his Face down- 
ward, then waſhes his Head with Sope, and after throws cold Water upon 
him all over his Body, and ſo the Party walks about in the Steam of the 
Bath for a time. AID k 
. Theſe Baths are made Ule of two Ways, either by entring into the Water, 
or ſitting about the Bath in the Steam. For the Vapour of the Bath makes 
the whole Room a Stove, and moſt ſweat as long as they ſtay. in it; and 
ſome enter not the Water at all, but have it poured upon them, or elſe 
only continue in the Steam of the Bath, which ſufficiently provoketh Sweat. 
4. Aponum XI. Five Miles from Padua are the Waters call'd Aponenſia, from a Town 
77 A. Dal. Call'd Aponum. They are actually very hot and ftinting, and yield a great 
— n. deal of very fine Salt, of which the Natives ſerve themſelves in their ordi- 
*3- P-4%7- nary Occaſions. The Salt is gather'd after this manner; the Natives, after 
Sunſet, ſtir Pieces of Wood in the Water, and preſently the Salt ſticks to 
them, and comes off in ſmall Flakes, exceeding white, and very ſalt; this 
never loſeth its Savour. The People there, with the ſame Water, uſed to 
waſh their Walls, to render them whiter than ordinary; which it doth 
even whiter than Lime. Such Walls conſerve their Saltneſt ſome few Days 
only, and then become inſipid, even tho' they ſweat forth a white Excreſcence 
in thin and light Flakes like NVitre, many Years after. But that Salt that is 
collected from the Stones, Gravel and Earth, by which the Rivulets de- 
ſcending from theſe Baths, do run, is without any Taſte of Salt, though 
there be no Difference in the Form or Colour, from that which is gathercd 
with the wooden Inſtruments. 
Het Springs XLI. In Jamaica there is a very bot Spring of mineral Water, but the Diſtance 
aud other and Trouble of getting to it has kept People from trying it till this laſt Month 
Waters = (viz. Mar. 1694) when. 2 Perſons, the one very much macerated with the 
Jamaics by Belly-ach, and another with the Pox, as is ſuppoſed, went to it, carry'd 
Breſton, u. Cloat hs, built a Hut to keep them from the Rain and Sun, and both preſently 
2% P-22- by drinking and bathing, found ſuch Eaſe, that in about 10 Days they return- 
ed perfectly cur'd. It comes out of a Rock in a freſh Current, near to a 
fine Rivulet of good cool Water, but is fo Hot, they all affirm it ſoon boils 
Eggs, ſome ſay Craw-fiſb, Chickens, and even a Turkey ; but perhaps this laſt 
wants good Confirmation However it is certain, that near where it comes 
forth, there is no enduring any Part of the Body, but it takes off the Skin; 
it cures Ulcers and contratted Nerves and Sinews, in a few Days to a Miracle. 
Coll. Beckford, who was given over by the Phyſicians, with Pains in his 
| Bowels very acute, that had worn him out, and another for the Venereal 
Diſeaſe, and one for the Belly-ach, went up fince. Coll. Beckford is finely 
recovered, and the other almoſt cured of his Ulcers; ſo that the Water is 


beyond doubt, and many are reſorting to it. 1 


„„ 
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It has been try'd with Galls in my Sigbt, and it makes the Water in 24 
Hours look only like Canary, or Old Hock. But we have a. fine e River 
runs by the ſides of this Town, which ſerves all the People for inking 
and other Uſes, and was by the Spaniards call'd Rio Cobre, or the Copper Ri- 
ver; this now our Curioſity has led us to try with Galli, and in one Night 
the Water turns to a deep Green, more inclining to Black, deeper colour d 


than any Emerald I ever ſaw, which makes me doubt the Copper Mines in 
it are not enough digeſted, and th tis unwholſome but were the Cop 


more refined and excellent, it would be a ſalubrious Water. I have alſo 
tried ſeveral W ater-ſprings, and Rivers hereabouts, and find them all ting'd 
with ſome Metal or other. | 

2. We have lately diſcover'd two hot Springs in Jamaica, one to Wind- r. Rob. 
ward, which ſeems ſulphurous; the other to | Paper is. very ſalt, but as 3 
am told, does not partake of Brimſtone; and both very much magnified for 
the Epidemick Diſeaſes of theſe Parts, the Dry Belly-ach, Pains of the Ner- 
ves, and Jaws. | | | 

XLII. Tho' the Particles of Water are ſo minute, that we cannot diſ- ohne 

cern them with our Eyes, yet by feeling, we may diſtinguiſh the acute and grant 
vigorous Particles of healing Waters, from the languid and hurtful Particles of 27 4 . by 
common Haters. The healing Mater will intermingle with their Aſperities, 7. l 117g. 
ſuch an agreeable Titillation, as will invite us to rub in, or preſs on the cleanſ- 
ing and terſive Water; and will all along recompenſe the Pain of ſearch- 
ing the Wound by their active Friftions, with ſuch ſpeedy Reparations, 
and ſuch indulgent Degrees of Sanation, as mitigates the Torment with 
Store and Variety of Pleaſures. Other common W aters, even thoſe of ſome 
of the pureſt and almoſt cryſtalline Fountains, are moſt poiſonous, encreaſi 
Tetters, and fomenting Ulcers, with an inward and ſullen Painfulneſs. This 
dextrous Water, by a moſt favourable Chirurgery, ſearches to the bottom of 
old and cancerous Ulcers, ſweeps or ſhaves away the Roots of Tetters and Can- 

cers, and appeaſeth the unnatural Rage; and ſome of theſe healing Waters are 
benign, whether we apply them outwardly, or truſt them inwardly for the 
Relief of our Entrails and Vitals. And by theſe remarkable Indications, and 
the Effects I have ſeen er I have been confirmed of the real Vir- 
tue of ſome of the (ſo call'd) Holy Wells, of oldeſt Reputation in England, 
and have diſcovered other healing Springs, whoſe Vertues were not. much 
known, or noted before. | 11 | 

Our Eyes alſo may be in ſome Senſe Witneſſes of peculiar Figures in the 
Particles of thoſe Spring- waters which are proper for the Eyes. They ſeem to 
ſcour the Eyes, as it were with ſharp, but very fine Gravel. And by this Indi- 
cation, I have tried and found the Springs which are extraordinary for the 
Eyes, and perhaps to cleanſe optic Glaſſes. About 30 Years ago, in a very 
bot and droughty Summer, there was an Uo et iſtemper of Men's Eyes 
and Zye-lidsz I found it ſo at London and MWeſtminſter, and almoſt in every ; 
Houſe where Lcamezas I travelbd Weſtward on both ſides Severn ; Verjuice, or 
the Juice of 'Crabs was found the. beſt Remedy, and where they knew it 
not, I gave notice of it, and all that rry'd it, confeſs d that it was not a very 
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unpleaſant Application. Their Eyes had a fretting Itch, and Ferjuice proy'd 
more agreeable than Yinegar, or White Wine, or any other Liquor or Mix- 
ture. Some ſuch tickling Pleaſure, but yet more delicate and tender, 
there is in ſome Spring-waters, which are for the Eyes peculiar. 

The Springine/s of Wool more than of Linen, offers another viſible and 
tangible Demonſtration, how the ſtronger and quicker Springs of ſome 
Water more than of other, may conduce more or leſs to healing ; or may 
be more or leſs noxious, either inwardly taken or qa has applied. 

I knew one who was ſhot in his Heel with an Arrow, which carried with 
it a very ſmall Rag of the woollen Stocten This Rag not being found by the 
Chirurgeons, tho' they were then of the beſt Note, the Wound became for 
a Year or two incurable; and the Pain was ſo intolerable, that it was 
thought neceſſary to cut off his Foot. At laſt by chance the Rag was 
found, and taken away, and then the Cure was ſoon perfected. Moollen and 
Linen may have their Turns and Seaſons; the one as a Mechanical Operatiqn 
for heating by a cloſe and permanent Friction, the other as a quiet Lenitive. 
** tender Skin can hardly bear the inceſſant Springine/s of Wooll, in a deep 

ound we can leſs endure it. But the Springs of ſome Waters may be li- 
ned with a ſofter Liquor than the hairy curled Filaments of Wooll; and 
hence we may perceive how ſome Waters may by their rolling Particles be 
the greateſt 95 and yet the ſureſt Searchers, Cleanſers and Healers. And 
hence alſo on the contrary, we may ſee how ſome Waters which cure U!- 
cers and Cancers by outward Application, may be too buſily corroſive and 
dangerous if taken inwardly. | 7 59 1 

I think I may note, that generally all the Springs in England that are of 
very ancient Eſteem for H ng, and were commonly call'd Holy Wells; 
ſuch as St. Winifred's Well in Flintſhire, of which I never made Trial, but 
it carries the greateſt Fame, are all very pure, and yield no kind of Sedi- 
ment. In this our Hot Baths, and perhaps ſome few mineral Springs are to 
be excepted. I muſt yet be more particular. 

I know a Springs which the old People there call their Holy Well, on 
the ſide of a low Hill, in an arable Field, which (beſides the healing Quali- 
ties) hath an extraordinary Efficacy in clearing the Sin from Fun- burnings, 
and Freckles; and addeth as much Luſtre as agrees with the finer Art of con- 
cealing Art, and with Modeſty; and after waſhing 2 or 3 Mornings it makes 
the Skin as ſmooth as Glaſs. It paſſeth thro' a Vein of light Sant if I may 
call it Sand, tis more like to ſome kind of blueiſh criſped Marle, tis ſo light 
and hollow, as it were freſhly working by ſome Ferment; and 'tis full 
of very ſmall and thin Lamine, ſeeming to be metalline and bright like the 
pureſt Silver, but the Refizers could not find it to be of any Value. I was 
inquiſitive to ſearch it out, whether this Water had the beautifying Property 
from the ſilver-like Laminæ, or rather gave thoſe Veins of the Earth that 
Tincture and Ferment. Only two Things I can affirm: 1. I ſaw many Sprin 
opened in the lower Grounds, which ſeemed in all Appearance to run from the 


ſame Head, and had alſo the ſame rad bright Ferment in their Paſſages, 


where they were opened, but theſe ing of the ſame —_— 
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Healing or for Beautifying, as I found by many Trials, more than daily, tor 
ſome Years together. 2. The common Fields eme had on their Colds 
and Fallows, ſome what of the ſame glittering much faded, but enough to 
dazle their Eyes that fixed them on it in a bright Sun. ſbining. May not 
ſome ſubterranean Steam give the Tin#ure, both to that Vein of Earth thro' 
which it paſſed more freely; and alſo more forcibly ro that Spring, by a 
greater Reſort, or by ſome Advantage it got by the Aſcent of the Ground? 
—8 we commonly find theſe healing Springs either near the Top, or on the 

e, or near the Foot of ſome Hill, or running from the Hill:) And thus 
the Steams reverberated and daſhed down by the Motion of the Air, and by 
the Weight of the Atmoſphere, may beget the ſame metalline Tincture in the 
adjacent Fields. This was far enough from yielding Sediment, and it had a 
pleaſing Smoothneſs,and was very inoffenſive to the Stomach ; but it ſearch- 
ed the Eyes ſomewhat ſmartly, and cleared them ſpeedily, and was gene- 
rally commended for man — both inwardly and outwardly, wad was 
_ Way much more pleaſing than tormenti 


ithin 2 Miles of the ſame, is another of their old Holy Wells, on the vid. jup. 
Brow of ſuch another Hill in an arable Field, within half a Mile of the g. xxiv. 4. 


lofty Malvern Hill: This is very kind for the Eyes, and hath allo done many 
Cures upon putrid and fœtid Ulcers, which were many Years deplorable for 
incurable, as I can affirm upon my own Knowledge. I have ſeen it tried 
often, and always to good Effe&; ſometimes conſiderably wonderful. 

Many drink of it, and much extol it for Healings: And I never could 
hear of any that complained of hurt done by it. It was ſomewhat aſperous, 
but pleaſing in malignant Ulcers. 

But muc ter is the Reputation of the Holy Wells, as they call them, 
on the fide of Malvern Hills, which Hills divide Forcefterſhire from Here- 
fordſbire. The higher Spring is peculiar for the Eyes: About a Furlong low- 
er is the healing Spring; this cureth many Maladies and Cancers, if applied 
before the Strength of Nature be overthrown. I have read in the Monuments 
belonging to the Hoſpital at Ledbury, a Town in the Way from Hereford to 
thoſe Springs, that a Biſhop ſome Ages mr endowed that Hoſpital with 
Revenues for the Entertainment of diſtreſſed Paſſengers that travelled ro 
thoſe Springs for Relief. Tis above fo Years ficne I heard a panick Story 
yu kf over the City and Country of Worceſter, the Phyſicians had poy- 
on'd thoſe Wells. Iam perſuaded, that the ground of this Fable was only this; 
after more than ordinary Rain, for 1, 2, or 3 Years —_— (as it falls 
ſometimes in * wo" ) ſome common Waters, by a yo of the ſame or ſome 
other Channel, do drive to the ſame Aperture and drown the Excellency of 
the healing Water. In this droughty Year (1669) we find, that many ex- 
cellent Springs have loſt more than half, and ſome more than 4 Parts of 5 of 
the Waters which they did uſually afford in the ſame Seaſons of the other 

moiſter Yearsz and the remaining Waters have the ſtronger Efficacy. Of 
this Expe#ation from long Droughts I formerly advertis d you. And tis now 
remarkable, that the better Springs which are on the Side of Hills, and on 
the higher Ground, do maintain _ Current much better than thoſe which 

y 2 are 


| are in the lower Vale. Tis fo in many Places about us here, when the bet- 

ter Springs had loſt 4 Parts of their Current, many of the lower Springs 

were quite dried up. ' Alltheſe Waters are 8 limpid, free from all Se- 

diment, very terſive and ſearching, moſt at the Spring- bead. | 

| I omit many other healing Waters, that I may give you a brief Touch of 
| ſuch mineral, ſaline, and medicinal Waters, as ve found, or heard of 
in our Nighbourhood, namely about 7eovilin Somerſetſbire. I lately heard of 

2 more mezalline Springs in Dorcetſhire, beſides that of Farrington, perhaps 

vig if. g their Virtues and their Fame are increaſed by this Drought. The /aline Spring 
XLIV. 2 mentioned by Dr. Highmore to be at Eaſt-Chenoct, is about 3 Miles hence 
| Weſtward. In a very droughty Summer I found it frong Brine. But there is 

a Salt-ſpring of far greater Worth at Everich, about 12 Miles hence towards 

Shepton- Mallet. The Pool which yieldeth vitriolate Salt, is in Sock- Dennis, 

mn 4 Miles from hence Weſtward. Tis not a great Pool, nor above 10 

via. ſup. i. Foot ſquare. Whether the Salt proceedeth from a Spring, or froma Vein of 
XXX. 3. vitriolate Earth, I cannot yet determine; but the Mud and Earth about it is 
as blue as any Roman Vitriol. In a long laſting and hard Froſt, I ſent for a 
Quart Bottle of the Water, and found it very thick and blackiſh, and it 
ſcented intolerably ſtrong, not much unlike Gunpowder newly inflamed. 
Cloſe adjoining unto this Town of Yeovil, were two Springs kind for the 

Eyes; 15 one in a Paſture, the other within a Bolt- ſnoot in a Field. 

The old People prefer that in the Paſture before the other, as they have 
it from elder Tradition, and their pretended Experience. And at this time, 
the more commended Spring, which is in the Paſture, and on the ſide of a 
riſing Ground, runs freely; the other is newly dried up. Tis not every 
{light gravelling of the Eyes that ſufficiently indicates an extraordinary Eye- 
water; many good e have a degree of Terſiveneſi; but that which is 
extraordinary, hath a Friction ſome what permanent, and is in the End gra- 
tifying. e have alſo, cloſe by our Town, a Spring called Ryfy-well, 
where it breaks out, and where it firſt falls, it tingeth the Stones of the Co- 
lour of Ruf y Iron, and it hath the Smell ſtrongly, and ſeemeth to taſte of 
Ruſty Iron, yet tis as clear as any Water, and I tried it for a Month or more 
in my Study, putting Corniſh-ſiate and Pebbles to it in a Glaſs, and it gave 
no TinEture at all to the Stones, nor any Sediment; fo that I ſuſpect the 
Tincture to proceed from ſome Effluvium mingled with the Water, at firſt 
opening; but I confide not much in the ſingle and ſhort Trial I made. 
Some old Men boaſt of many great Cures it hath done. 

Our Fore-fathers and very old Men, ſcarce heard of the Name of the 
Scorbute; tis a ſeaſonable Providence, if, ſince that Diſeaſe is become fo 
Epidemical, the Remedy ſhould be ſo obvious and vulgar, as is pretended 
to be by ſuch ferruginous Springs. BOETTS 

This breaks out near the foot of a lofty Hill, which continues, with ſome 
leſſer Falls, about 3. Miles Weſtward to Hamden Quarry, where they dig a 
hard Freeſtone of a dark yellow Colour. At West Camel, J Miles hence, 
Northward, is a very fœtid black Spring, which tingeth Silver black im- 
mediately; and I am told, that about 10 Miles hence, more Eaſtward, near 

8 | E ine- 
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Wine-Caunton, not Years they digged for Coal, where the Coal- 
— — Fatid Damp: And when they aſſayed the Coal 
in the Fire it proved very noiſom, ſo that they: forſook thoſe Coal-Mines. 
Perhaps it may be ſerviceable to them that know not how to make an ho- 
neſt Uſe of Arſenic and other Poiſonn. | | 

Here again, with ſome Timorouſneſs, I propoſe the Inquiry, whether /ub- 
terranenus Steams might not give the dark yellow Tinfure to the Hamden 
Quarry, and the Property to this Water of Rufty-well for the Pulvous Co- 
loration : It cannot be expected, that Materials, differing ſo much as Stones 
ſeem to differ from Mater, when perfectly petrifyed, ſhould retain the very 
ſame Colour, though both received it from the very ſame Steams. The 
ſame I propoſe for the Blackneſs and Fcœtidneſs of the Spring in Meſ-Camel, 
and of the Coal near Wine-Cauntoun, that both may receive the ſame Tincture 
and Odour from ſubterranean Steams, which may perhaps be of ſo many 
Kinds, and Mixtures, as to cauſe much of the great Diverſities of Metals, 
Minerals, Earths, and Soils; and of ſome minute Differences in the Colour, 
Tafte, Odour, and Dreſs of Vegetables; yea and of the Furrs, Hairs, Wool, 
and other little Varieties in Animals (particularly in Sheep) in ſeveral Places 
more immediately in /; yn and of Animals by remoter Circumſtances 
I will not except the Erhiopick Hue, and Humours of Men in diſtant Climates, 
though Vegetables and Animals do, for the moſt part, retain their ſeminal 
Properties in diſtant Climates for many Generations. And 8 from theſe 
Terreſtrial Steams the Vegetables do imperceptibly draw ſome of their Salts 
and much of their Nutrim ent. "1 216 

For theſe Overtures I will at preſent inſtance no more than thus. The 
illuſtrious Mr. Boyle hath, methinks, evinced, that the moſt ſolid Bodies 


we know, have their Atmoſpheres of Steams and Exbalations : And whatever 


the Materials be, which are under our Terrene-Cruſt towards the Center, 
whether fluid, flaming, 22 Subſtances, they muſt ujeeds hold an In- 
tercourſe of Tranſpirations, and mutually operate by their tual Agitations, 
and W hirlin ut: And by the Yulcano's, frequent in Japan, and in ſe- 
veral other Places, and by the Heats in deepeſt Mines, and by many other 
manifeſt Arguments, it appears, that there are always ſtrong Steams aſcend- 
ing towards the Surface of the Earth: And, if their generative Power, and 

er Efficacies were duly. examined, and proſecuted to the beſt Purpoſes, 
we might perhaps in Time find them to have à greater Virtue, and more 
uſeful for us, than many of the Conſtellations and Celeſtial Influences, which 
make no ſmall Noiſe amongſt Aſtrologers. | 


XLIII. Viſiting the famous boy/ing Fountain at Peroul, not far from Mont- 0ſervations 
pelier, I found the Water to heave,” and boil up very furiouſly in ſmall Bub- p,um, 
bles; which manifeſtly proceeded from a Vapour breaking our of the Earth; nd ſubter- 
for pen digging any where near the Ditch, and pouring other Mater upon Seam, 2 

ry place newly dug, J obſerved in it immediately the ſame boyling, as Reit e. 


the exquiſite Naturaliſt Mr. Ray has related in his Travels. The like bub- 16. p. 52:. 


bling of Water is alſo found round about Peroul, upon the Sea-ſhore z and 1% ® 


the 


in the Etang it ſelf. But when I had take ſome of the Sand and Earth 2 
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of the Fountain and Ditch, and put it into Veſſels, ing the ſame Wa- 
ter upon it, there did not appear the leaſt Perturbation or Alteration there- 
upon; the Superficies of the Mater continuing very ſmooth, equal, and 

iet. And for further Satisfaction, I ſought out, Xe! diſcovered in ſeveral 
4 Places of the Ground thereabouts, many little Vntiducks, Paſſages or 
C where the Steam iſſued forth; at the Mouths of theſe Channels or 
Pipes, placing ſome 1 as Feathers, (mall thin Pieces of Straws, 
Leaves, Sc. I found them ſoon removed away. This Vapour upon the Ap- 


3 of a lighted Candle, or Torch, did not flame, or catch the leaſt 
n. 172, p- 8 
1038, 


ire; as the Fumes running through a boiling Spring near Figan in Lan- 
caſbire do, with which thoſe burning Fountains near Grenoble in Dauphine, 
near Cibinium or Hermanſtadt in Tranſylvania, near Chermay a Vi in 


n.169-p923 Switzerland, in the Canton of Friburg, and that not far from Cracovia in 


Poland, do agree in many Particulars. Many Hiſing Springs bubbling at 
the Top, I — found — (the beſt — ber Country that or [ 
ſaw) and in _ Places near the Rhine. The like is related by Yarenius 
near Culma, and by Dr. Plot in England. 'There are other boyling Waters of 
a quite contrary Temper, being actually Hot to ſeveral Degrees, ſo as to 
boyl Eggs, and many other Things put into them; as thoſe near the Sol- 
fatara, not far from Naples, as allo upon the wt Mount Zebio in the 
Duke of Modena's Territories, not far from his Villa near Saſſalo; in the 
Source of the Emperor's Bath at Aten, in the Country of Fuliers, and in 
Japonia mentioned by Yarenias. 


From the foregoing Hiſtory, we may take occaſion to reflect a little u 
on the manifold Variety of Exhalations = in, and flying out from the 
vaſt Magazines, and ſeveral Reconditories below, as to their Qualities and Ef- 
fects; ſome being cold and dry, reſembling Air or Wind, as thoſe near Pe- 
roul, and in the Caverns of Mountains, eſpecially thoſe of Æolus and other 
_ Hills of Zaly; as alſo in Mines upon the meeting of Vater. Others are 
inflammable, and of a bituminous Nature, though not actually Warm, as thoſe 
near Wigan in Lancaſbire. There are alſo many Steams very Hot, Sulphurous, 
and Saline; more eſpecially thoſe in the natural Stoves, Sweating-vaults, Grottos, 
Baths, and the Yulcans's near Naples, Bajæ, Cuma and Puxzuolo, as alſo in 
ſome of the ſubterraneous Works at Rome. Others there are of an Ar/enical, 
and ſuch like venomous Qualities, as in the Grotto del Cano, on the Bank of 
the Lago Agrauo; in many Mines, in poiſonous Springs and Lakes. 

Now theſe various Steams meeting with, and running through Waters, 
muſt cauſea great * Phenomena and Effects in them. Whether this 
great Diverſity proceeds from the various Breaths of the Pyrites, and the La- 
pis Calcarius, whilſt under their different States, and Changes, or from other 


uf. Sorts of Effuviums, I dare not determine: But I am apt to believe that there 


may be Veins of the Pyrites near thoſe Places, the Inlammability of which 
Mineral hath already been diſcourſed of, and made very clear by Dr. Lifter. 

An ingenious Author relating the Hiſtory of a burning Fountain in the 
Palatinate of Cracovia, affirms, that upon evaporating the Water, a dark or 
pitch like Subſtance may be extracted, which cures the moſt inveterate Ul- 


DX + „ 
cers in a very ſhort Time; and that the Mud it ſelf is very powerful againſt 
Rheumatick and Gouty Pains, Palſies, Scabs, &5c. The Inhabitants of an ad- 
jacent Village, drinking much of this Spring, do generally live to 100 or 
150 Years, which he attributes to the ſanative. Virtne of the Hater. PLA 

The Naptha, or Bituminous Subſtance floating upon a Spring at Pitchford 
in Shropſhire, and upon St. Catharine's Fountain near Edinburgh, had been 
ſucceſsfully uſed in Ulcerous and Cutaneous Diſtempers. Many ſuch like Foun- 
tains of Petroleum, and Oily Subſtances, are to be met with up and down; 
as in the Iſland of Zant, very plentifully ; near Gabian in the Road from 
Montpelier to Beziers in Languedock ; in the Valtaline, ſubje& to the Griſons; 
at the Foot of Mount Zebio in the Dutchy of Modena; Not to mention any 
of the Places written of already by Yarenius. The Inhabitants living near 
theſe Fat Oily Springs, take great care to gather and ſeparate the Bituminous 
Subflance from the Water, making very conſiderable Advantages of them, 
for Mechanical and Medicinal Uſes. I haveſeen them gather it up with La- 
des, and put it into large Filtres, or into great Funnels ſtopt at the Bot- 
um; or elſe into - Barrels ſet on one End, which have Spiggots near their 
Bottoms; when they are full and have ſtood a while, they open the Spig- 

or Stoppel to let out the Vater, and when the Oil or Bituminous 12 
Face begins to come, they preſently ſtop it again. 

XLIV. 1. The Salt Springs at Hall in Saxony, are 4, called Gutiaar, the Satr : Springs 
Dutch Spri the Wettritz, and the Hackel-dorn. The 3 Firſt hold above $,,ory, and 
7 Parts of Salt, 3 of Marcaſites and 14 of Hater. The laſt holds leſs, but 2. Lunen- 
yields the pureſt Salt. | ay 

They are (beſides their QEconomical Uſe) employed Medicinally to 
bath in; and to draw a Spirit out of it, exhibited with good Succeſs againlt 
Venom and the Putrifaction of the Lungs, Liver, Reins and Spleen. | 

The Salt Water at Lunenburg, being more greeniſh than white, and not 
very Tranſparent, is about the ſame Nature, and holds with that of Hal]. 
It bath a Mixture of Lead with it, whence alſo it will not be ſod in Lead 
Pans; and if it held no Lead at all, it would not be ſo good, that Metal 
being judged to purify the Water; whence all the Salt of Lunenburg is pre- 
ferred be ore all others, that are made of Salt Springs. 

2. I made Trial of that Salt Spring at Eaſt Chenock in Somerſetſhire (above 7 


Somerlet- 

20 Miles from the Sea,) which tho! not ſo /alt, by Reaſon of the late Rains; as Higumare © 

in Summer, yet from a Wine Quart, by Evaporation, we obtain'd near 80 Grains. . 1130. 
3. At Sal-Water-Haugb near Butterby, about a Mile and a half from Dur- E. te Bibo- 

bam, in the middle of the River Weare, riſes a Salt Spring. It is good to pick 2 25 

be ſeen and taſted only in the Summer Time, when the Water is diſcharged Mr. Hug 

all on one fide of the Channel: For in Winter, when the River is high it 27. 

loſes its Salt in the freſh Streams, ſo that they are not perceiyable. The 

Water ſeems to bubble up equally in all Parts in the Channel, for the 8 

of 40 Yards in Length, and about 10 in Breadth . The falteſt of all the 

Sp iſſues out of the Middle of a Rock, the Surface of which was mani- 

feſtly faltiſh; and which, in a hot Day, as I was told, would be all cover- 

ed over with a perfect Salt, I had all the Water laved out of the Place 


where 


— 


. 
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where it ſeemed to ſtagnate, and immediatcly out of the Body of the Rock 


can be, and tho? bur little in Quantity in Compariſon of the 
of that Force to give a Brackiſhneſs to the Streams a hundred Vards below. 
Thoſe that have boyT'd this Brine ſay that it affords a great Quantity of Bay 
Salt, not ſo palatable, yet as uſeful as ordinary Salt is. It zinges all the Stones 
with a red Eelgur. he Sea is 8 Miles off, where neareſt. 

Sale Springe XLV. The Depth of the . 


there bubbled up Water, as ſalt as the former. It was as big as any Brine 
er, yet 


is in ſome Places not above 3 or 


| Skins „ Yards: In Nantwich, the Pit is full 7 Pears from the footing about the Pi. 


Nancwiobin which js gueſſed to be the natural Height of the Ground, though the Bank 
Dr. will. be 6 Foot higher, accidentally raiſed by Rubbiſh of long making Salt, or 
Jackſon, a. Walling, as they call it. In two Places within our Townſhip the Spring) 
A pag. break up ſo in the Meadows, as to fret away; not only the Graſs, but part of 
254-177" the Turf of the Meadow, and hath a falt Liquor, ouſing as it were out of 
the Mud, bur very gently. 
Our Country is generally a low Ground witneſs the Name given to it, 
the Vale Royal of 7 yet it is very full of collicular Eminencies, and 
various Riſings to diſtinguiſh it from being all Meadow. The neareſt Hills 
. (of thoſe worth calling Jills) is about 7 Miles diſtant from the Springs; 
it is ſteeper but not much higher than Zighgate-Hill 
We have alſo a peculiar Sort of Ground in this County and ſome adja- 


cent Parts, which we call Mot, And rhey are x kind GK mooriſh boggy 
us very we Turfs, cut out 


Ground, very ſtringy and fat; which ſervet 
like great Bricks and dried in the Sun. And this kind of Ground is ſo much 
here, that there are few Townſhips but they have their particular Moyes. In 
theſe is found much of that Wood we call Firr Mood, which ſerves the 
Country People for Candles, Fewel, and ſometimes for ſmall Timber Uſes; and 
this the Vulgar concludes to have lain their ſince the Flood. But generally 
theſe. Moſes ſeem to be Places undermined by ſome /ubterraneous Stream: ; 
or by the Diſſolution of ſome Matter, that made them equal with the reſt 
of the Ground formerly: In which Conjecture I am confirmed by this, that 
near a Place of my Lord Cholmondeley's called Bilkely, about g or 10 Years 
ſince, not far from one of theſe Moſes, without any Earthquake, a Piece 
of Ground, about 30 Yards over, fell in with an bu e Noiſe, and great 
Qats growing on it fell in with it together; which ung firſt with part 
of their Heads out, afterwards ſuddenly ſunk down into the Grounds, ſo as 
to become inviſible: Out of which Pir they drew Brine with a Pitcher ticd 
to a Cart-rope, but could then find no Boſtom with the Ropes they had 
there: Since, the Pit is filled up with Water, and now doth not za/te ſalt, 
but a very little | brackiſh, a very ſmall Rivulet paſſing through it. The 
neareſt Salt-ſprings to this place are at Durtwich about 3 Miles from it. 
Our Springs are about 30 Miles from the Sea; and enerally lye all along 
the River Feever : Yet there is an Appearance of the ſame Vein at Midale- 
wich nearer the River Dane than Neever; which notwithſtanding ſeems not 
to be out of the Line of the Yeever's Stream; and theſe lye all near Brooks 
and in the Meadowiſh Grounds. | | : 


— i 
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I could obſerve no Singularity at all in the Plants 3 for, where the Salt 


reaches the Surface, it frets away all, as I ſaid before; and upon the 7 
near the old decayed Pits, grows the very ſame, that doth in the remo 
Place of the Meadow; only I obſerve, that where the Turf was fretted away, 
Ruſhes maintained their Station longeſt. | 
The Water is ſo very cold at the Bottom of the Pit, that when the Bri- 
ners ſometimes go about to cleanſe the Pit, they cannot abide in aboye half 
an Hour, and in that time they drink much ſtrong Water. There is not 


about 30 Miles diſtant. 


Several new Brine Springs have been of late both ſought and found; yet 
none knows of any Shells, but rather a blackiſh Slutch mixt with the Sand, 
which infects the whole Spring — the Scuttle Fiſhy black, when tis ſtir- 
red ; elſe the Water runs very clear. 

The Springs are rich or poor in a double Senſe ; for a Spring may be rich 
in Salt, but poor in the Quantity of Brine it affords. Thus they have arich 
Brine in their chief Pit at Middlewich, which yields a full 4** Part of Salt, yet 
sit ſo thrifty in its Brine, that the Inhabitants are limited to their Propor- 


tions out of it, and their Quantity is ſupplyed out of Pits that afford a 


weaker Brine, Our Pit at Nantwich yields about 1 Pound of Salt for 6 


Pound of Brine; but then tis always, without any ſenſible Difference, ſo 


plentiful a Spring, that whereas they ſeldom Wall, that make Salt, in above 
6 Houſes at a time, and there are, or ſhould be about 0 Wich Houſes in the 
Town; this Pit is judged ſufficient to ſupply them all, without falling much 
lower than a Yard er two at moſt. And this Advantage would accrue over 
and aboye, that ſuch quick Uſe of the Pit extreamly ſtrengthens the Brine, 
perhaps to a Degree little leſs than that of Middlewich-Piz: For, I have 
tryed it my ſelf, that a Quart of Brine, when the Pit had been drawn off 
z or 4 Days firſt to ſupply 5 or 6 Wich- houſes, hath yielded an Ounce and 
an half more of Salt, than at any other time, when it hath had a Reſt of a 
Week or thereabouts. 

Mar. 8. 1668.1 weighed 2 Pounds of diſtill'd Water in a Narrow-mouthed 
Glaſs-bottle, that I might take an exact Mark for a Quart. This Bottle 


are of the Bottle) 2 Pound 3 Ounces and 5 Drachms. This was taken up 
when the Wich- houſes began to work, ſo that the Pit was but little drawn. 
| filled up the Bottle with the ſame Brine, and it weighed juſt Drachms 
more. This Brine boiled away, without any Addition or Clarification, 
made 5 Ounces and 4 Drachms of Salt. Five Days after, when the Pit had 


the lame Bottle fill'd to the Quart Mark aforeſaid with Brine then taken up, 

veighed, beſides the Bottle, 2 Pounds 4 Ounces and an half: The fame 

ume, the Bottle filled, as in the former Experiment, weighed juſt 2 Pounds 

nd a half, which is 3 Drachms more than the Quarter Mark before; which 

"_ 77 Salt made 6 Ounces, 6 Dr * and 2 Scruples: Which * 
Ol. II. Z 


any hot Springs (that I can hear of) nearer us, than Buctſton-well, which is 


being filled with our Brine to the very ſame Mark, weighed (beſides the 


been drawn all that while for the working of the Wich- bonſes, viz. Mar. 13. 


—  - 
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the antity of Salt, 1 Ounce, 4 Drachms and 2 Scruples, through 
55 — the former in Wei * but 4 Drachms. | 

By which Tryal I confuted alſo a Tradition, which the Briners have amongſt 
them, wiz. that the Brine is ſtrongeſt at the time of the Spring-tides, to wit, 
at the Full and Change of the Moon. For Mar. 8. aforeſaid was only one 
Day paſt the Full, and then the Brine was weaker than it was the 1 3* Day, 
when it was 6 Days paſt the Full. So that I conclude, there could be no 
other Reaſon, than that the much drawing makes way for the Salt-Springs 
to come the quicker, and allows the leſs time for the Admiſſion of Fre 
Springs. But *tis obſerved by the Briners, that they make more Salt with the 
ſame Quantity of Brine in dry than in wet Seaſons. | 

Their Manner of Worting is this; They have formerly boiled their Brine in 
6 leaden Pans with Wood-firez upon which Account they all claim their 
Intereſt in the Pit by the Name of ſo many 6 Leads Walling; by which they 
each know their Proportion but, in the Memory of many alive, they changed 
their 6 Leads into 4 Iron Pans, ſomething better than a Yard ſquare, and 
about 6 Inches deep, till fitting the Content of theſe to that of the 6 Leads. 
And of late many have changed the 4 ron Pans into two greater; and ſome 
Hall but in one; but ſtill the Rulers gage it to their old Proportions. 

They uſe for their Fewe] Pit Coals, brought out of Staſfordſbire. Theſe 
Pans are ſet upon /ron Bars, and made in on all Sides, very cloſe (that the 
Flame nor Smoak break through) with Clay and Bricks. They firſt fill their 
Pans with Brine out of the Pit; which comes to them in ſeveral wooden Gut- 
ters: Then they put into their Pans, amongſt their Brine, a certain Mixture, 
made of about 20 Gallons of Brine, and 0 of Calves, Cows, or chiefly 
Sheep's Blood, mixt into a Claret Colour: Of this Mixture they put about 2 
Quarts into a Pan that holds about 360 Quarts of Brine; this bloody Brine, 
at the firſt boyling of the Pan brings up a Scum, which they are careful to 
take off with a Skimmer, made with a wooden Handle thruſt through a long 
Square of Wainſcot Board, twice as big as a good ſquare Trencher : This they 
call a Loot. Here they continue their Fire as quick as they can, till half the 
Brine be waſted, and this they call Boyling upon the freſh. But when 'tis half 
boylad away, they fill their Pays again with new Brine out of the Ship, (ſo 
they call a great Ciſtern by their Pan Sides, into which theirBrine runs through 
the wooden Gutters from the Pump, that ſtands in the Pit); then they put 
into the Pan 2 Quarts of the Mixture following: They take a Quart of I bite, 
of Eggs, beat them throughly with as much Brine, till they are well broken; 
then mix them with 20 Gal/ons of Brine, as before was done with the Blood; 
and thus that which they call the 7/hites is made. As ſoon as this is in, they 
boil ſharply, till the /econd Scum ariſe; then they ſcum it off as before, 
and boyl very gently till it corn; to procure which, when Part of the Brine 
is waſted, they put into each Pan, of the Content aforeſaid, about a Quarter of 


lh, Pint of the beſt and ſtrongeſt Ale they can get; this makes a momentary 
Hb ullition, which is ſoon over, and then t ey abate their Fires, yet not ſo, but 
ſthatethey keep it boiling all over, though gently; for the Workmen ſay, 


thas if they boil faſt here, (which they call Boiling on the Leach, gg" 
uſually 
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uſually all this time lade in their Leach-brine, (which is ſuch Brine as runs 
from their Salt, when it is taken up before it hardens) if, I ſay, they boil 
faſt here, it waſtes their Salt. After all their Leach-brine is in, they boil gently 
till a kind of Scum come on it like a thin Ice; which is the firſt Appearance 
of the Salt Then that ſinks, and the Brine, every where, gathers into Corns 
at the Bottom to it, which they gently rake together with their. Loots. I ſay 
gentlys for which ſtirring breaks the Corn. So they continue till there is but | 
very little Brine left in the Pan: then with their Loots they take it up, the Fig. 64. 
Brine 3 it, and throw it into their Barrows, which are Caſes made | 
with flat cleft Wickers in the Shapealmoſt of a Sugar Loaf, the Bottom up- | 
oft. When the Barrow is full, they let it ſtand ſo for an Hour and an 
kak in the Trough, where it drains out all the Leach-brine aboveſaid; then 
they remove it into their Hot Houſe behind their Works; made there by 2 
Tunnels under their Pans, carried back for that Purpoſe. The Leach-brine, Fig. Gy. 
that runs from the Barrows, they pur into the next Bojling, for 'tis to their 
Advantage, being Salt melted, and wanting only hardning. | 
This Work is performed in 2 Hours in the ſmaller Pans, which are ſhallow- | 
er, and generally boil their Brine more away, wherefore their Salt will laſt .- 
better, though it does not granulate ſo well, becauſe when the Brine is waſted, | 
the Fire and the Stirring breaks the Corns. But this Salt weighs heavier, and 
melts not ſo ſoon, and therefore is bought by them that carry it far. But 
in the greater Pans, which are uſually deeper, they are about half an Hour 
longer in boiling ; but, becauſe they take their Salt out of their Brine, and 4 
only harden it in their Hot Houſe, it's apter to melt away in a moiſt Air. Vet | 
of this Sort of Salt the bigger the Grazn is, the longer it endures, and ge- | 
nerally this is the better granulated and the clearer, though the other be the = 
whiter. Upon which I rather think, tis the taking of the Salt out of the | 
Brine before it be waſted, that cauſes the granulating of it, than the Ale to | 
which the Workmen impute it This Kind meaſures profitably well, there- 
fore it is much bought by them who buy to ſell again. | | 
They never cover their Pans at all, during their whole Time of boiling. 
They have their Houſes like Barns open up to the Thatch, with a Louverhole 
6 or two to vent the Steam of the Pans. Poſſibly Tiles may do better, bur | 
h no Body is yet ſo curious as to try; but the Steam is ſuch, that I am confi- 
= dent no Plaiſter will ſtick, and the Board will warp, and their Nails will 
1 ruſt ſo, as quickly to fret in Pieces. | 
With our Salt, both Beef and Bacon is very well preſerved, ſweet and 2 
* a whole Year together; and I do apprehend this Salt to be rather more ſearchi 
ey than French Salt, becauſe I have often obſerved, that Meat kept with this 
6. Salt, ſhall be more fiery Salt to the midſt of it, than I have obſerved when! 
ne I Pave eaten powder'd Meat on Ship-board, which was probably done with 
of Fench Salt, I then being on the South fide of England, and in a Dutch 
y Veſſel. *Tis certain Cheſbire ſends yearly much Bacon to London, which yet 
ut bad never any Mark of 1 ſet upon it; and hang'd Beef (which others 
av, All Martimaſi-beef) is as and as frequent in Cbeſbire as in any Place 
cy ſo that I conclude, that this laſt is fully effectual for any Uſe, and as good 
ally I © ay other. | 2 z 2 The 
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The Sweepingz of ſuch Salt is conſtantly ſhed and ſcattered about on the 
Floor, not without taking much of the Dirt, (which occaſions its Grayneſi) 
and is called Gray-Sal?. This ſells not at half the Rate of ¶ hite- Salt, and is only 
bought up by the poorer Sort of People, and ſerves them in ſalting Bacon, 
courle Cheeſe (9c. Catts of Salt are only made of the worſt of Salt, when 
yet wettiſh from the Pans; molded and intermixt with interſperſed Cummin 
Seed and Aſhes, and fo baked into a hard Lump in the Mouths of their 
Ovens. The Uſe of theſe is only for Pigeon-bouſes. But Loaves of Salt are 
the fineſt of all for Trencher Uſe. There is no Difference in the boiling of 
theſe from the common way of the fine Salt; but in the making up, ſome 
Care is uſed: For firſt they cut their Barrows, they intend for Sali-Loaves, 
with a long Slit from Top to Bottom equally on both Sides; then they tye 
both Sides together with Cords; then they fill this Barrow with Sal? boiled 
as uſually, but in the filling are careful to ramm down the Salt with the End 
of ſome wooden Bar, continuing this till the Barrow be fill'd to their Minds; 
then placing it Ray in their Hot Houſe, there let it ſtand all the Timeot 
their Yalling: Wherefore they prepare for their Loaves at the Be ang 
of their Work, that they may have all the Benefit of their Hot Thi, an 
when theſe begin to ſlack, they take out the Loaves, and untye the Cord, 
that faſtened the Barrow, that both Sides of the ſame may eaſily open without 
re the Loaf. They then take the Loaf and bake it in an Oven where 
Houſhold-Bread hath been baked, but now drawn forth. This they do twice 
or thrice, till they ſee it baked firm enough; and this being placed in a 
Stove or in a Chimney Corner, and cloſe covered with an Hole of Cloth or 
Leather, like the Sugar-Loaf-Papers, will keep very white; and when the 
have Occaſion to uſe any, they ſhave it off with a Knife (as you do Loa 
Sugar) to fill the Salt-ſeller. | 
> g. 63. The Loot. 
gures, Fig. 64. aa, Two Barrows filled with Salt. bb, The Salt heaped above the 
125 of the Barrows, and patted down hard. C, The Leach-Trough. 
ig. 65. aaaaaa, The Hot Houſe between the Wall and the Chimney. l), 
two Tunnels. CC, The Chimney-back, into which the Tunnels convey the 
Smoak. dddd, The 4 Pans. E, The Partition - Wall between the Pans and 
the Hot-Houſe. ff, The Fire-places. gg, Aſb-holes. bb, The Hearth below. 
1, The Deſcent to the Hearth. | | 
Ar Droit The Country is neither Plain, neither hath it any great Hills, but many 
Worcelle- ſmall Riſings, the teſt Hills near us being the Lichie within Miles, which 
ſhire; by Dr ſome call Look-high, ſuppoſing it to be the higheſt Ground in thefe Parts, be- 
n. 142 Caule the Springs which riſe there, run into the North and South Seas; near 
r. 2059. to which are Clent-hills, about the ſame Diftance. On the other Side the 
River Severn are Aberly Hills at about 7 Miles Diſtance from us. There are 
many Salt-ſprings about the Town, which is ſeated by a Brook- ſide, called 
Sakvarp-brook, which ariſe both in the Brook, and in the Ground near it, 
though there are but 3 Pits that are made Uſe of. | 
here the Springs are ſalteſt, there grows nothing at all, but by the 
Brackiſh Dirches there grows After Articus with a pale Flower, which I find 


- 


no where elſe with us. 
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gods of the  Salr-ſprings riſe on the Top of the Ground, which are not ſo 
ſalt as others. The great Pit which is call d Upwich Pit is 3 Foot deep, in 
which are 3 diſtinct prings riſing in the Bottom, one comes into the Pit 
North-weſt, another North-caſt, the 3* South-eaſt, which is the richeſt both 
in Quantity and in Quality. They all differ in Saltnefs, which I can give no 
exact Account of, it being impoſſible to ſeparate them, but there will be ſome 
Mixture; the Pit is about 10 Foot ſquare, the Sides are made with ſquare 
Elms jointed in at the full Length, which I ſuppoſe is occaſioned by the Sali- 
xe/5 of the Ground which appears to me to havebeen a Bog, the Surface of it 
is made of Aſhes. That it was originally a Bop, Tam induced to — for 
not. many Years ſince, digging to iry the Foundation of a et (for ſo we 
call our Houſes we make Salt in) I thruſt a long Staff over . 
Tho' the Brine be colder than the other Water, yet it never freezeth, but 
the Rain Water that lies upon the Brine in extream hard Froſts, will freeze, 
but not much. 8 | „ 

The Son about the Town, on the lower Side of it, is a black rich Earth, 
under which 2. or 3 Foot is a ſtiff gravelly Clay, then Marle. Thoſe that 
make Wells for freſh Water, if they find Springs in the Marle, they are ge- 
nerally freſh ; but if they fink thro! the Marle, they come to a whitiſh: 
Clay mixed with Gravel, in which the Springs are more or leſs brackiſh. 

In the great Pit at Upwich, we have at one and the ſame Time, 3 Sorts of 
Brine , which we call by the Names of Fir/t-man, Middle-man, and Laff-man; 
theſe; Sorts arc of different Srrengths; the Brine is drawn by Pump, ſo that 
which is in the Bottom is firſt pumped out, which is that we call Fir- man, 
Sc. That I might make an exact Trial of the Strength, I made mea Quart 
that contained 24 Ounces Troy of diſtill'd Water, which Quart being filled 
with the firſt Brine, beſides the Tare of the Quart weighed 29 Ounces, which - 
made 7 Ounces and 3 Drams of Salt without any Addition the next Day 1 


e weighed the ſame Salt again, and it weighed 7 Ounces and 6 Drachms; ſo 
that 4 Tuns of Brine, make above one Tun of Salt. The fame Quart filled 

„ with Middle- man, which is the ſecond Sort of Brine, weighed 28 Ounces; I 

ic alſo weighed a Quart of Brine as it came immediately out of the Springs, 

d which weighed 28 Ounces, and the 34 Sort 27 Ounces, ſo that what the firſt * 

v. ts, the laſt loſeth, which doth precipitate as much in 24 Hours, as if it 
ſtood a much longer Time. Fr 2 

y The Quantity of Brine that this Pit yields every 24 Hours is as much as- 

ch will make 450 Buſhels of Salt, which is drawn out twice or three times a Day, .. 

e- tor ſo oft we ordinarily draw, and that as long as the Pump will go. 

ar In the beſt Pit at. Netberwich, a Quart of Brine weighs 28 Ounces, and an 


he half; this Pit is 18 Foot deep, and 4 Foot broad, and yields as much Brine - 
re every 24 Hours, as makes about 40 Buſhels of Salt; there is but one Spring 
ed in the Pit, that comes in 2 Foot and 8 Inches above the Bottom. 
it, The worſt Pit at Netherwich is of the ſame Breadth and Depth as the for- 
mer; a Quart of Brine out of which weigheth 27 Ounces, and yields as much 
he Brine daily as makes about 30 Buſhels o, Salt. In this Pit are 3 Springs, 
| | [Wo 
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two in the Bottom, and one about 2 Foot higher. Theſe Pits are within 6 
Yards of one another.. | | 
Theſe Pits are near the Brook, t t Pit on the North Side, and about 
a Quarter of a Mile lower, the 2 leſſer Pits on the South · ſide. | 

In the great Pit I found. no Variation either in Quality or the Strength 
of the Brine, but the Springs in the other Pits are augmented by much Rain, 
and yield leſs Salt. 36 4-03.34 - 

That every Man may know his own Proportion, the Brine is divided into 
Phats Wallings ; a Phat Walling is divided into 12 weaker Brines, and every 
weaker Brine is divided into 8 Burdens, every Burden being a Veſſel that con- 
tains about 32 Gallons, whereof every one hath 6 Burdens of Fir/t-man, 6 of 
Middle-man, and 6 of Laſt-man, ſo that every Man hath not only his juſt Pro- 

portion in Quantity, but in Quality alſo. This Brine is carried in Coolers 
to every Man's Sea by 8 {worn which we call Maſters of the Beachin, 
and iddle-men, and there put into great Tuns for Uſe. 

The Fewel, heretofore uſed, was all Wood; but ſince the Wood hath 
been deſtroyed by the Iron Works, we uſe almoſt all Pit- coals, which are 
brought to us by Land 13 or 14 Miles. 

e Phats we boil our Brinein are made of Lead, caſt into a flat Plate at x 

Foot and an half long, and 3 Foot over, and then the Sides and Ends beaten 
up, and a little raiſed in the Middle, which are ſet upon Brick-work, which 
we call Ovens, in which is a Grate to make the Fire on, and an Aſh-hole, 
which we call a Tunt; in ſome Seals are 6 of theſe Pans, in ſome 5, and 
- ſome 4, ſome 3, ſome 2. In each of theſe Pans is boiled at a time, as much 

Brine as makes 3 Pecks of white Salt, which we call a Lade, and is laded out of 
the Pan with a Loot, and put into Barrows, which are ſet into Baſtals over 
Veſſels we call Zeach-combs, that the Brine may run from the Salt; which 
Brine we call Leach, with which we dreſs our Phats, when the cold Brine 
they are firſt filled with is ſomething boiled away. In theſe Baſtals the Salt 
ſtands till it's dry, which is about 4 Hours; then we carry it into Cribs, 
which are Houſes boarded on the Bottom and Sides, where *tis kept till 
fold, which is ſometimes half a Year, or 3 Quarters ; in which time, if the 
Crib is good, it will not waſte a 12h Part, the Salt itſelf being of ſo ſtrong 
a Body: Whereas in Cheſhire, they are forced to keep their Salt in Barrows 
in Stoves to dry it, and make it no faſter than they ſell. | 

For clarifying the Brine, we uſe nothing but the bites of Eggs, of which 
we take a Quarter of a ¶ bite and put it into a Gallon or two of Brine, which 
being beaten with one's Hand, lathers as if it were Sope, a ſmall Quantity of 
which Frotb Bu into each Phat, raiſeth all the Scum, (ſo that the Y/hite of 
an Egg will clarify 20 Buſhels of Salt) by which Means our Salt is as white 
as any Thing can be, neither hath it any ill Savour, as that Salt hath, that 
is clarified with Blood. | 
For granulatiug it, we uſe nothing at all, for the Brine is ſo ſtrong of it ſelf, 
that unleſs it be often ſtirred, it wal make Salt as big grain'd as Bay-Salt. I 
have boiPd Brine to a Candy-height, and it hath produced Clods of Salt, as 
clear as the cleareſt Allum, like Iſe of May Salt, 2 that we are neceſſitated to 
put 
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2 ſmall Quantity of Ry/i# into the Brine, to make the Grain of the Sali 
all. Fit” + TM 
Beſides the Fhite-Salt, we have another Sort which we call Clod-Salt, which 
os to the Bottom of the Phats, that after the F/hite-Salt is laded our, is 
igged up with a Picker, which is made like a Maſon's Trowel, pointed with 
Steel; and put upon a ſhort Staff; this is the ſtrongeſt Salt I have ſeen, and 
is moſt uled far ſalting Bacon and Neats-Tonguesz it makes the Bacon redder 
than other Salt, and makes the Fat eat firm; if the Swine arefed with Maſt, 
it hardens the Fat almoſt as much as if fed with Peaſe, and ſalted with white 
Salt. It is very much uſed by re e to put into their Runzet Pots 
an, as they ſay, is better for their Cheeſe. Theſe Clods are uſed to broil 
Meat with, e on Coals. We account this Salt to be too ſtrong to ſalt 
Beef with, it taking away too much of its Sweetneſs. _ | 

A third fort of Salt we have, which we call XKnockings, which doth candy 
on the Stazls of the Barrow, as the Brine runs from the Salt, after it is la- 
ded out ofthe Phats. This Salt is much uſed for the ſame Uſes as the Clod- 
Salt, tho? it is not altogether ſo ſtrong. | | 

A fourth Sort we have, which we call Scrapingt, that is, a courſe ſort 
of Salt that is mixed with Droſs and Duſt that cleaves to the Tops of the 
fides of the Phats; this Salt is ſcraped off the Phats when we reach em, 
that is, when we take our Phats off the Fires to beat up the Bottom, and 
8 by the poor ſort of People to ſalt Meat with. | 

A fifth ſort is Pigeon- Salt, which is nothing but the Brine: running out 
_— the Crack of a Phat, and hardens to a Clod on the outſide over 

e Fire. 

Lafily, The Salt-loaves are the fineſt of white Salt, the Grain of which 
s made ſomething finer than ordinary, that it may the better adhere roge- 
ther, which is done by adding a little more Roſin, and is beaten» into the 
Barrows when it is laded out of the Phat. P19 OBO? 
Our Salt is not fo apt to diſſolve as Cheſbire Salt, nor as that Salt that is 
made by diſſolving Bay-Salt, and clarifying it, which is called Salt upon Salt, 
which appears by our long keeping it without any Fire. 
I believe there cannot be better white Salt than ours, for ſeveral Reaſons. 

1. There is none can be whiter, and conſequently more free from Droſs. 

2. It is the weightieſt as I have ſeen my ſelf, and been informed by others, 
for the Bags of Salt I have uſually ſeen brought out of Cheſhire on Horſe- 
back, contain 6 Buſhels and a half, or 7 Buſhels, whereas the belt Horſes that 
carry Salt from hence, if they carry it above 7 Miles, carry not above 

Strike and 3 Pecks, or 4 Strike. A incheſter Buſbel of our Salt weighs 

fa bundred Weight, ſo that it muſt neceſſarily follow, the weightieſt 
and drieſt muſt needs be beſ. if | 

3. In the Time of the firſt Dutch War, our Salt was carried down into the 
Weſt, where they had none before but Foreign Salt, where: at firſt uſing; 
ours, they complained that it made their Meat too ſalt, which was becaule 
they put as much of ours on their Meat as of others: If fo, it muſt be bet- 
ter than French Salt. | | 1 | 
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ſhire Salt, that both for Fleſh 
ſoire Salt, than of ours. 


I have been aſſured that have made Uſe both of ours, and Che- 
85 = rd white Meat they muſt lay ——— Cbe- 


It doth preſerve all Sorts of Fleſh for long Voyages, viz. to Jamaic 
ma as Suk which hath been lately tried. 7228 5 7 5 
6. I have ſeen Herrings that have been ſalted with our Salt in Ireland, and 
brought over to this Town, which have been whiter and better taſted than 
thoſe ſalted with Bay-/alr. oo 

7. It is an ordinary Way of powdering Beef with us, to give it but one 
falting to keep it the whole Year. = - 

W uſe not Iron Pans as they do in Cheſhire, and other Places, for we 
have foundupon Trials, that the Strength of the Brine doth ſo corrode, that 
it quickly wears out thoſe of forged Iron, and breaks thoſe of caſt Iron. 


Zane ir, XLVI. At my Requeſt, two curious Obſervers, Neighbours to the Brine 
and Sand Pits in Staffordſbire, to 8 Folds of fine Holland, added as many more of finer 


From Brine, 
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75 appear d as big, and not much unlike a large ſiz 


me Cambrick, through both which they ſtrained a competent Quantity of the 
424 Brine, but fou nothing left in tha very cloſe Colander, bur a little black 


Duſt, which they imputed only to the Foulneſs of the Water, it being no- 
thing like Sand; for having examin'd the Cloth both with their Fingers and 
a Mieroſcope, they could feel or ſee no more of Sand, than if they Fad per- 
colated the cleareſt Spring-water z and yet this Brine is found to hold in 
boiling at leaſt 4 of as much Sand as Salt. 

But notwithſtanding this Experiment, it did not ſeem to their Apprehenſi- 
ons neceſſary, that the Sand ſhould be generated in the boiling, but might 
rather be originally there; for before they ſtrained it, they obſerved in the 
Water, by the Help of a Microſcope, a great Multitude of very minute 
Animals, much ſmaller than thoſe in Pepper Water, ſwimming about in it, 
together with many ſmall tranſparent Plates, ſome of them a little bigger 
than the Animalcules; and ſome leſs, but all of a rectangular, oblong Fi- 

re, tho' ſome indeed ſeemed very near a ſquare, which they found alſo in 
the Water, after ſtraining, as thick as before; the Pores or rather Interſtices 
between the Threads of the Holland and Cambrick appearing in the Microſ- 
cope 20 times greater than either the Animalcules or Plates. And theſe they 
Juc ged to' be the original Particles both of the Salr and Sand, which as the 

Vater evaporates in boiling, they thought might gather together, till they 
made up ſuch a viſible coarſe Body, as we ſee the greater Corns of each are. 
W herein they were confirmed in a little time, for obſerving, with an excel- 


| lent Microſcope, ſome of the ſtrong Brine, which drops from the Baſkets or 


Barrows when the Salt is firſt put into them, though at firſt it looks like 
clear Water, yet upon a more accurate Obſervation, it appear'd exceedin 
full of theſe oblong Particles, which as they look'd on them, they coul 
ſenſibly perceive to gather together, and club to make greater Parts, and 
as the Water dryed off from the Glaſs, to grow far larger and larger, till 
F Table Diamond: 


ich made them gueſs, that the Sand might be alſo — 
” Wo 
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if I may ſo fay) after the ſame manner, it appearing to them to be nothi 
— Expreſſion) bur infipid Salt, compoled of Parts not fo - 
pointed as the other, but rounder and blunter angled, and conſequently 
not ſo pungent on the Tongue. | | 

Upon this Suggeſtion, having ſome of the W/. me, I endeavour'd to 
diſſolve it in fair Water, to ſee whether I could reduce it again into its for- 
mer State, but without Succeſs; its Parts being fo inſeparably fixt, that they 
would by no means diſſolve. I alſo tried the Salt, which tho' it diſſolved, 
yet would not render it-ſelf again into the Plates. Whereof ſending an Ac- 
count to my Friends in Stafford/bire, they were pleaſed alſo to make a fur- 
ther Trial of diſſolving the Sand ſeparated from the Salt in boiling, which 
tho' they confeſs'd m could not do to any conſiderable Quantity, yet they 
found, that after the ſtraining, it was not ſo heavy by a great deal as before, 
the Water that came from it being very clear; which made them belieye, .. 
that it did diſſolve in ſome meaſure, unleſs, as is very probable, there were 
in the Sand ſome Particles of Salt, which, upon Diſſolution, were ſeparated. 
from it, and ſo rendred it lighter: Nevertheleſs they did not doubt, but a 
great part of the Sand might alſo be diſſolved, tho' perhaps no great Quantity 
m Pump-water, in which it ſeems they tried it. 

One of the aforeſaid Gentlemen caſually looking upon ſome of the Salt 
made at thoſe Pits, before it was dried and beaten ſmall, obſerved that many 
of the larger Corns were of the ſame Shape to the naked Eye, as the minute 
ones a ed in the Microſcope, and that they were viſibly made up of a 

t 


umber of ſmall Plates, ſhooting up from a quadrangular oblo 
e into a very obtuſe Pyramid, hollowed within. 0 


Boilers once a Week. 8 6 | | 
N. B. Within half a Mile of theſe Brine-pits at Marberry, a ſalt Rock vid. Inf. 
was found by the Augur in boring for Coal. © © 8 
Here, and at Middlewich, alſo at Nantwich, and all along the River Wee- 
der, which are places _ Miles diſtant, fink on either fide of the River 
and you will ſcarce miſs of Brine, as I was credibly inform'd by the moſt 
knowing Men in that particular: But yet it proves a Venture, whether the 
Brine will be ſtrong cnpyghyo boil and turn to Account; and for this rea- 
ſon, their Pits ſometimes fail them, to their l (as they ſhewed me 
one which had been wrought to very Sirat ofit) by a ſmall ſweet Spring 
ing into it, and ſometimes the River Fever it ſelf does them this 
chief. ! 
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At Nantwich upon the ſame River, is one very large Brine-pit. . This 
Water alſo plainly nell 2s it were N T or like Sulphur, but. noto- 
rioufly upon a few Days Forbearance of it. It becomes atramentous 
with Galls. It yields a white Sand or Stone, adhering in the manner of thin 
Scales, to the — of the iran Pans, in which the Brine is boiled. 

' Weſton Brine-Pit near Stafford. This Water in the Pix ſtinks like rotten 
Eggs: With Galls it becomes ſuddenly atramentous. It purges and vomits 
violently, and that drunk in à ſmall Quantity. Here are uled Sand- pas to 
catch the white Sand, and there arc of Stone alſo raiſed from the 
Bottom of the great Iron Boilers. 


_ Droitwich in Worceſterſhire : The upper Hych or Brine-pit is very neatly 


| kept, and exceedingly drawn, becauſe chere are ſo many Proprietors, and 


Mr.T. Col- 
ling, . & 
Fiſh, 


no other than ſo. 


but a ſmall Pit, comparatively to thoſe which have been named above. 
Here the Salt is boiled in ſmall leaden Pans, and there is not the leaſt 

Grain of Sand at any time, which either falls before the graining of the Salt, 
or that adheres to the Pans Bottoms, notwithſtanding what hath been ſaid 
to the contrary: And therefore this Brine being naturally without Sand, it 
muſt yield the more wholeſome Salt. | | 

The lower Pit at the Netherwych in the ſame Town, hath but one Pro- 
prietor, as I remember, „ is leſs drawn, but yet is conſtantly and 
well wrought. Here is alſo no News or Knowledge of any Sand at all. The 
Water of theſe Pits ſtink like rotten Eggs, eſpecially after Sunday's Reſt: 
And (N. B)) will, if Fleſh be pickled in them, make it ſtink in 12 Hours. 
And yet the Salt that is boiled out of theſe. Pus, is accounted the very belt 
Inland Salt of England, and I believe as good as any in the World. 

I obſerved in a Ditch over againſt the Nether Mycb-houſe, the Water 
ſtanding with a white Seum, as at the Suinbur- Spams in Yorkſhire. 
I fhall add by way of 

r. That all 


our Torkſhire Wells calt'd Sulphur Spams, * hich — many) 4 
wrought, 


many. Brinæ· pita, and if they were well di 
would be as little offenſive. in Smell. ald c 
2. That this Stone - powder is alſo to be found adhering to the Iron Pans, 


where the Sea- water is boiled into Salt, as it is at Shields, in the Biſhoprick 


of Durham ; but I do not remember it to be in the Lead pam as Medop and 
Milthrop in Lancaſbire, where the Sea · ſands are lixiviated, and that Liuvium 
boiled into Salt; nor is it remembred in the Account given of the making 
of Sea · Salt by In/#iation : Nor could I obſerve it in the leaſt, in diſtilling ot 
Sea - water in a Glaſs Still, or in the Tarkſhire Sinking Wells 5 of which a 
good Quantity is ycarly made for medical Uſe, or rather er Curio{ty, to vend 
to rangers. ng 22004 01 7777 dir lego eas ani 

N B. "This Sand falls to. che Bottom before the: Salt Gtais. 

This is fo alls in all dhe: . whole Beines being boiled, ever 
let go firſt this ſteny Part : The Otter falk in Powder upon the firſt boiling, 
bur the Lapit Calcarius riſes in Flakes like Wafers, which yet falls in Pow- 


der by Froſt, as * have elſcwhere obſerved. 
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| . This Stone-powder irrigated with fair Water, and kept moiſt, does de Font 
100 al inmate Salt of an uncommon Figure: Which I have deſcribed © 
at large and | 


otwirhftanding the great Affinity betwixt the Salt of the Midland 
Brine-pits, which is common Salt, and the Sea-Salt: I muſt not omir 
(amongſt others) a ſpecifick Difference, which is by me (that I know of) 
now firſt publiſhed,” and which, in my Opinion, makes the Sea-water a 
Water of its own kind: And alſo ſhews, that none of the Productions of 
incinerated Plants are truly a Marine-Salt. 
The Angles of Cryſtals of common Salt, boil'd out of the Midland 
Brine· pits; as alſo of Salt Gem, or Rock-Salt, which I take to be one and 
the ſame, are entire, and ſo are all thoſe lixiyiated marine Salts, ſo called 
and deſcribed by Dr. Grew. But the Angles of the Chryſals of true Sea-Salt, 
are ever ſome of them cut off into Tiangular Planes, at leaſt on one of the 
Sides, And this I learnt by morn, Bottle of Sea-water, taken up __ 
the Coaſt at Scarborough, where no River near enters it, to evaporate leiſure» 
TR in the Shade, after it had been half boiled away; and here all the 
bryftals (which are many, and of different Magnitudes) did yet agree in a 
like Figure, as is deſcribed; and I do not doubt but it will ſucceed with 
Sea-Water. 42s ag : | 
LVIIL 4 4 4, is the Sea. 


11, The Entry, by which the Sea-water paſſes into B, B. 


you ſee, and is 10 Inches d 


22, The Opening, by which the firſt and 24 Receptacle have Commu- 
nication one with another. | 
EE F, The 3* receptable which is properly call'd the Mariſb. | 
14dddd. Is a Channel very narrow, through which the Water muſt 
pals, before it enters out of the 24 Receptacle into the 3%. 
WE: Is = Opening, by which the Water runs out of the 24 into the 34 
tacle. 18 * 

The 1 ſee in the Water, throughout the whole Scheme, do mark 
the Courſe and Turnings which the Water is forced to make, before it 
comes to h Uh, which are the Places where the Salt is made. 

bb h, Are the Beds of the Mariſb, where the Salt is made; and in them 
the Water muſt not be above an Inch and an half deep. Each of theſe Beds 
s 15 Foot long, and 14 Foot large. | 

99999, Are the little Channels between the Beds. 

$8888, Are the Apertures, by which the Beds receive the Sea-water 
after many Windiogs and Turnings. | | 

When it rains, the Openings 22, 33, are ſtopp'd to hinder the Water from 
running into the Mariſt. Unlcf it rain much, the Rain-water doth little 

to the Mariſb; the Heat of the Sun ſufficiently exhaling it, if it be not 
above an Iuch high; only if it have rained very plentifully that Day, no Salt 
s drawn forthe 3 or 4 next Days. 1 if it rain g or 6 Days, the People 
EY a 4 2 are 


The Way of 


'B B, The firſt Receptacle; in which the Water maketh 3 Turnings, Ab Prat, by 


Fig. 60. 


(68364) 
are then neceſſitated to empty all the Water of the Beds by a peculiar 
Channel, which cannot be opened but when it is low Water. But 'tis 
very ſeldom that it rains ſo long as to conſtrain Men to empey thoſe Beds. 
"The hotteſt Years make the moſt Salt, and in the hotteſt Part of the 
Summer there is Salt made even during Night. Leſs Salt is made in calm, 
than in windy Weather. Pf BT 
The Welt and North-welt Winds are the beſt for this Purpoſe. 
Our W People draw the Salt mor other Day, and every Time 
more than an hundred Pound Weight of Salt. 
The Inſtruments uſed to draw the Salt, have many ſmall Holes to let the 
Water paſs, and to retain nothing but the Salt. e 
The reddiſh Earth in Mariſbes make the Salt more gray, the blewiſh, 
more white: Beſides, if you let run in a little more Water than you ought, 
the Salt becomes then more white, but then it yields not ſo much. Gene- 
rally all the Mariſbes require a fat Earth, neither ſpungy nor ſandy. 

The Sali man who draw the Salt, muſt be very dextrous. In this Iſe of 
Rhee there are that draw very dark Salt, and others that draw it as white 
as Snow; and ſo it is in Xaintonge. Chiefly, care is to be taken that the 
Earth at the Bottom of the Beds mingle not with the Salt. 

FThe Salt we uſe at our Tables is perfectly white, being the Cream (or that 
Salt which is formed on the Top of the Water) drawn 4 or 5 Hours be- 
fore the Salt is to be drawn. The Grains of it are ſmaller than of the other. 
Generally the Salt of Xaintonge' is ſomewhat whiter than ours. The Big- 
[neſs of our Salt is of the ſize of a Pepper Grain, and of a cubical Shape. 
The Mariſbes are preferred from one Year to another, by overflowing 
them a Foot high. | ? 

The Timber of the Mariſbes, if it be of good Oak, keeps near 30 Tears, 
but there is uſed but little Wood, all the Ditches and Apertures being done 
Vw NE UE TOP ro gr 8 

VXLIX. At Vire-water in Lancaſhire, Salt is gathered out of Heaps of 
by Dr.. Sand along the Sea- ſide in many Places: * — which Sand (ſaith Speed) 
Beal n. 103. the People pour Water, until it gets a faltiſh Humour, which they after- 
. wards boil with Turk, till it become white Salt. | 

The Water of the Brine-pits in Summer-time, when the Brine is ſtrong- 
eſt, being caſt in any place where it may be ſoon dried by the Sun, and 
where we would have Pigeons reſort, does pleaſe them well; ſo will any 
refuſe Brine being boiled up to a Conſiſtence. But I know not whether ſuch 

Brine, taken from powder'd Fleſh, will be kind for Sheep. 
yy Germany, I. An obſerving Gentleman writes out of Germany, That no ſalt Water 
p. 128, * Which contains any Metal with it, can well be ſodden to Salt in a Veſſel of 
the ſame Metal which it ſelf contains, except Y7itriol in Copper Yefels. 

He adds, that to ſeparate Salt from Salt-water without Fire, if you take 
2 Veſſel of War, hollow within and every where tight, and plunge it into the 
Sea, or into other ſal: Water, there will be made ſuch a Separation, that the 
Veſſel ſhall be full of ſweer Water, the Salt ſtaying behind; but though 


this Water have no faltiſh Taſte, yet he faith, there will be found a Sal: - 
* ; | . 


(6365) 
the Eſſay, which is the Spirit of Salt, ſubtile enough with the Water to 
penetrate the Wax. 
LI. We have ſeen here (at Leyden) a Maid, of about 13 Vears of Age, 

which from the Time that ſhe was but 6 Years old, and began to be about 

her Mother in the Kitchen, would, as often as ſhe was bid to bring her Salt, 7#eJoynes 
or could elſe come at it, fill her Pockets therewith, and eat it, as other Pi by caring 
Children do Sugar; whence ſhe was ſo dried up, and grown ſo tiff, that Sue: N 
ſhe could not ſtir her Limbs, and was thereby ed to Death. i 5.138 


LIL. Papers of leſs general Uſe, omitted. 


1. OOme Objections of the Fr. Journaliſt to the Engines for drawing up Wa- a1; p. aa. 
: 8 ter from the Bottom of the Sea, and for ſounding the greateſt Depths 
without a Line, anſwer'd by Mr. Oldenburg. : 1 

2. Inquiries 9 the Sea; by Mr. Rob. Boyle. n. 18. p. 32 f. 

3. Inquiries and Directions concerning Tides; propoſed by Dr. J. Wallis. a 88 

4 Patterns of Tables propoſed to be made for obſerving of Tides, by Sir 3.18. p. 311. 

Moray. | 

7. Quæries about Tides in China and the E. Indies; by Mr. Edm. Halley. a. 162. p. 685. 

6. Several Engagements for 9b/erving of Tides. n. a l. p. 658. 

7. A correct Tide-Table, ſnewing the true Time of High-Water at Lon- Phil.Col. n.4. 
don Bridge to every Day in the Near 1682; by Mr. Flamſteed. P. 102, 

8. The ſame, for the Near 1683. Arp | 
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n. 43. N ro. 
9. The ſame, for the Tear 1684. - EDS 
10. The ſame, for the Near 1685. Baſes 
11, The ſame, for the Near 1686. G pla- 
11. The ſame, for the Near 1687. | Nh. 177+ Be 
13. The ſame, for the Year 1688. : 


N.1 85. p.232. 


14. Objections from Yoſſius, De Motu Marium & entorum, and from n.191 pag. 
Ru x De Afiu Maris, to Dr. Wallis's Theory of Tides, anſwer'd; by *. 16. pas. 
r. Wallis. | | | | | | 
; 15. Quæries and Conjectures concerning Mineral Waters; by Dr. Dan. u po. 
bot. HE: | 
d 5 An Inquiry concerning the Cauſes of Mineral Springs propoſed ; by ug 
r. J. Beal. | 
17. Some Quæries whereby to examine Mineral Waters; by Sir W. Petty. n. 166.5. G0. 
j 1 Inquiries about the Sali-Springs in Worceſterſbire and Cheſhire ; by Dr. 340. 8 
. Beal. | | x | Z 
19. Inquiries and Suggeſtions concerning Salt for Domeſtict Uſes ; by Dr 


J. Beal. u. . fg. 48. 
LI. Accounts, Refutations,. and Emendations of Books, omitted. 
1. JS. Voſſius de Motu Marium & Ventorum. | 1. 16. p. 286. 
1 2. Gaſendus de Aftu Maris. | 4 
8 3. De 
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167. p.62. 3. De Origine Fontium Tentamen Philoſophicum, in Prælectione habit; 
coram Societate Philoſophica nuper Oxoniæ inſtituta ad Scientiam Naturalem 
promovendam. Per Rob. Plot, L L. D. Oxon. 168. in 8. 

6233-P734 4. De Fontium Mut inenſium admiranda Scaturigine, Tractatus Phyſico-Hy. 

| droſtaticus Bernardini Rammazzini, in Mutinenſi Lyczo Med. Prof. Mating. 
1691. in 4. Tranſlated into Exglifh, and illuſtrated with many curious Re- 
marks and Experiments by the Author. and Tranſlator, Dr. Rob. St. Clair. 
Lond. 1697. in 8. | 

n.51.p.1038. J. Dr. Tobias Whitaker of drinking Mineral Waters, 1634. 

0.42. p. ho 6. Hydrologia Chymica, or the Chymical Anatomy of the Scarborough and 
other Spaws in Yorkſhire, Sc. by FA Sympſon. Lond. 1668. in 819%. 

iy. 4 Ws An Anſwer to Hydrologia Chymica of Will. Sympſon; by Rob. Wittie. 
M. D. Lond. 1669. in 8% Beſides the Account of this Book, there is a 

Correction of a Miſtake of the Printer in the - He Page. | 

n. n. p · ioo. Some Reflections made on this Account of Dr. Wirries Anſwer to Hydrolo- 
gia Chymicaz by Dy. Dan. Foot. | 

n. y. p. 11 Dr. Foot's Reflection conſider d 3 by Dr. J. Beal. | 

#56-perr2s. Some Conſiderations relating to Dr. Wittie's Defence of Scarborough Spaw ; 

VV Dr. Highmore. 

n.0. p A Diſcourſe of Dr. Rob. Wittie, relating to the Notes and Quæries of Dr. 
Foot, and to thoſe of Dr. Highmore, concerning Mineral Waters, and Extracts 

made out of them. | | | 

abs. Nag 8. A Vindication of Hydrologia Chymica, by Will. Sympſon. M. D. Lond. 

1670. 

udp. og. O. Scarborough Spaw ſpagyrically anatomiz'd. An. 1670; and a New Year's 

Gift for Dr. Wittie. Lond. 1671. both in 12. by Geo. Tonflal. M. D. 

n. 144. NU. IO. I. M. Lifter, M. D. De Fontibus Medicatis Angliæ; Exercitatio nova 

| & Prior. Eboraci 1682. in 89. 

n. git. . 2. M. Lifter, M. D. De Fontibus Medicatis Angliæ; Exercitatio altera 

| Lond. 1684. in 8o. $3 0s 8 

n. 172, 11. Short Memoirs for the Natural Experimental Hiſtory of Mineral Ma- 

r. 1993 pers, by the Honourable Rob. Boyle. Lond. 1685. in 8 vo 


n. 206, 12. Tentamen Philoſophicum de Aquis Mineralibus, c. Auth. Carols 
P- 1993 Leigh, M. D. Lond. 1694. in 8'9. Dr. Cay here objects many Things to that 
Author's Obſervations. 


n. arge 13. The Natural Hiſtory of the Chalybeat and Purging Waters of England, 
4451-145 with their particular Eſſays and Uſes, c. with 8 on the Bath- 
| Waters in Somerſetſhire, by Benj. Allen, M. D. Lond. 1699. | 
n. ag. Gia 14. Obſeryations ſur les Eaur Minerales des pluficurs Provinces de France, 
faites en J Academie Royale des Sciences, en Þ Anne 1670.69 1671. par le Sieur 
15 gg? Vid ages WT; 16 So Thermarum Comparatio, d 
n. 125. pi. IF. onfium & Aquiſgranen/ium io, variis ad- 
s junctis illuſtrata, a R. P. Lond. 1676. in 8 o. | 
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Mineralogy. 


1. 1. HE Mine or Adit is to be made 7 or 8 Foot high, which though 
228 it ſeems to make more Work downwards, yet will be found neceſ- 
for making the better Difpatch by rendring the Invention more effectual. 
here is a Tool of Iron well ſteeled at the End, which cuts the Rock, (of 27 
the Shape ſhewed by the Figure annexed) 20 or 22 Inches long or more, and 6, a4. Du 
ſome 27 Inches Diameter at the ſteeled End, the reſt being ſomewhat more .“! 
fender. The ſteeled End is fo ſhaped, as makes it moſt apt to pierce the 
Rock, the Angles at that End being ſtill to be made the more obruſe, the 
harder the Rock is. This Tool is to be firſt held by the hand in the middle Fig. 67. 
between the Sides of the Rock thar is to be cut, but as near the Bottom as 
may be. The Tool being placed, is to be ftruck upon with a Hammer, the 
heavier the better, either ſuſpended by a Shaft turning upon a Pin, or 
otherwife, ſo foon as one Man may manage the Hammer, while another 
holds the Tool or Piercer. If it be hung in a Frame, or other convenient 
way, he that mairageth it hath no more to do but to pull it up at firſt as 
high as he can, an ler it fall a by its own Weight, the Motion being 
ſo direfted as to be fure to hit the Piercer right. After the Stroke of the 
Hammer, he that holds the Piercer, is to turn it a little on its Point, fo that 
the Edges or Angles at the Point may all ſtrike upon a new Place, and ſo it 
muſt ſtill be mute after every Stroke, by which means ſmall Chips will at 
* Stroke be broken off, which muſt from time to time be taken out, as 
requires. And thus the Work muſt be continued, till the Hole be 18 
or 20 Inches deep, the deeper the better. This Hole being made deep as is 
required, and kepr as ffraight and fmooth in the ſides as is poſſible, there is 
ther a kind of double Wedge to be made, and fitted exactly for it, the 
whereof is to be ſeen in the annexed 9 i 1 
is double Wedge being 12 or 1 3 Inches long, each piece of it and ſo 
made as being placed in their due Poſition, they may make up a Cylinder 
| eat Dy wiſe, The 2 Flar-fides, that are contiguous, are to be greaſed Fig. 68. 
or oiled, that the. one may ſlip the more eaſily upon the other; and one of 
them, which is to be uppermaft, having at the great End a hollow Creaſe 
cat into ir round about, for faſtning a Cartridge full of Gan-powder to it with 
2 Thread, the round End of the Wedge being pared as much as the Thick- 
a "cls of the Paper or Paſt-board that holds the Powder needs, to make the 
, Out. fide thereof even with the reſt of the Wedge. This Wedge muſt have 
r + Hole drilled through rhe longeſt Side of it, to be filled with priming 
Powder, for * N o in Ws CO... MA, needs have no 
p more thart half a of Powder, thou n Occaſion a greater Qyan- 
tity may be uſed, as fhall be found * 15 
There this Wedge being firft thruſt into the Hole with the Cartridge, the 
. Rund ſide, where the priming Hole is, being uppermoſt, the other Wed 
n to he thruſt ir, home to the due Poſition, Care being taken that they ke 
2 9 che 


9 
the Hole in the Rock as exactly as may be. Then the End of the lower 
Wedge being about an Inch longer than that of the upper, outwardly and 
flattten d, priming Powder is to be laid upon it, and a piece of burning Match, 
or Thread dipt in Brimſtone, or other ſuch prepared combuſtible Matter, 
faſtned to it, that may burn ſo long before it fire the Powder, as he that 
orders it may have Time enough to retire quite out of the Pit or Adit, havin 
firſt plac'd a piece of Wood or Iron ſo, as one End thereof being ſet again 
the Ind of the lower Wedge, and the other againſt the Side-wall, ſo as it 
cannot ſlip. Which being done, and the Man retired, when the Powder 
comes to take Fire, it will firſt drive out the u ankrugtlada, as far as it 
will go; but the ſlaunting Figure of it being ſo made, as the farther it goes 
backward the thicker it grows, till at laſt it can go no farther, then the Fire 
tears the Rock to ger forth, and ſo cracks and breaks it all about, that at 
one time a vaſt deal of it will either be quite blown out, or ſo crack'd and 
broken as will make it eaſy to be remov'd. 
ÞyMr. Beau- 2. A conſiderable Adventurer in the Lead-Mines on Mendipp-Hills acquaints 
p.845. me, that the Miners there, within theſe 12 Months, had got a new Way of 
Fig. 69. Cleaving Rocks with Gun-powder. 
The Borer is made of Iron, and is 2 Foot 2 Inches in length: It is an 
Inch ſquare at the ſteeled end from à to b, and ſomewhat lels in the other 
part. The uſe of this Inſtrument is to make a Hole in the Rock deep enough 
to receive the Powder. The Gun is 6 Inches in length, 14 Diameter, and hasa 
Hole drilled through it to receive. the priming Powder. When a Hole is 
Fig. 70. made with the Borer ſomewhat deeper than the Length of the Gun, the 
dry it with a Rag, and put into it about 2 or 3 Ounces of Powger, over Which 
they put a thin Paper, and on it place the Gun, which they bind firmly in- 
to the Hole, by driving in againſt the flat Side of the upper Part of it a 
little Iron Wedge 4 Inches in length, by the Miners called a uinnet. 
When this is done, they paſs down a Wire through the Hole drilledin 
the Gun, and pierce the Paper which covers the Power, and then they prime 
the Gun, and lay a Train, and go up out of the Work, before the Powder 
comes to take Fire. The Paper is put at firſt over the Powder, leſt when the 
Gun and Quinnet are driven down, the Tools may ſtrike Fire and kindle the 
Powder. | 
Theſe Inſtruments are of great Advantage to Miners, for as ſoon as a Man 
has fired his Powder and broken the Rock, he may preſently go to Work 
again; whereas after a Fire is laid in a Shaft, a Man can ſcarce go to work 
in 24 Hours, the Rocks being too hot to ſuffer him. 


Fig. 71. 


okey- Hole, II. 1. On the South ſide of Mendipp-Hills within a Mile of Wells, is a fa- 
and ſore _ mous Grotto, known by the Name of Okey-hole, much reſorted to by Tra- 


raneous Ca- vellers: The Entrance of it is in the Fall of thoſe Hills, which is there all be- 
Mendivop. ſet with Rocks, having near it a precipitous Deſcent about 10 or 12 Fathom 


_ p ar. deep; at the Bottom of which there always iſſues from the Rock a con- 
Bbc. na fiderable Current of Waters. The naked Rock above the Entrance, ſhew 
. % themſelves for about 30 Fathom in Height; though the whole Aſcent of 

| nen . 


the Hill above it is about a Mile, and is very ſteep. 


. 
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As you paſs into this Vault, you go upon a Level; but advancing further 
into it, you find the Way rocky and uneven, ſometimes aſcending, and 
ſometimes deſcending, as generally in all Caverns. The Roof of it, in the 
higheſt Part, is about 8 Fathom from the Floor; and in ſome Places it is ſo 
low, that a Man mult ſtoop to paſs. The Wideneſs of it is alſo various; in 
ſome Parts it is about 5 or 6 Fathom ; in others, not above a Fathom or two: 
it extends itſelf in Length about 200 Yards. People talk much of ſeveral 
Stones there, reſembling Men, and other Things ; but they are only Lumps 
of common Farr, without any regular Figures. 
At the fartheſt Part of this Cavern, there riſes a good Stream of Water, large 
coy to drive a Mill, which paſſes all along one fide of the Cavern, and at 
length glides down about 6 or 8 Fathom betwixt the Rocks; and then preſ- 
ſing through the Clefts of them, diſcharges itſelf into a Valley. 
This River within the Cavern, is well ſtored with Eels, and hath ſome 
Trouts in it, which muſt of neceſſity have been engendred there, and nor 
come from without, there being ſo great a Fall, as I have mention'd, near the 
Entrance. It happen'd ſome few Years ſince, that many Cattle, which 
fed in Paſtures, through which this River paſles, died ſuddenly after a Flood ; 
the Cauſe of it being ſuppoſed to be, that theſe Waters had a Communica- 
tion under. Ground in Mendipp-Hills, with certain Waters which came from 
the Waſhing of Lead Ore in the Minery Ponds, which are two Miles and a 
half diſtant from this Cavern, and were convey'd into the Ground by a 
Swallow, near the Place where the Ore was waſh'd ; which Swalow has ſince 
been caus d to be damm'd up. | 

In a dry Summer, I have ſeen a good Number of Frogs all along this Ca- 
vern, even to the fartheſt Part of it, and other little Animals in ſome ſmall 
Ciſterns of Water there. | 

Before you come to the Middle of this Vault, you will find a Bed of very 
fine Sand, which is much ſent for by Artiſts to caſt Metals in. | 

On the Roof of it, at certain Places, hang Multitudes of Barts : and in- 
deed we generally find them in all Caverns, whoſe Entrance is upon a level, 
or ſomewhat aſcending or deſcending, ſo it be not perpendicularly ; and 
even in theſe, if the Paſſage into them be not narrow, and of a conſiderable - 
Height or Depth. Wis | 

2. About 5 Miles from this, on the South-weſt Part of Mendipp-Hills, near 
a Place called Chedder, lies another Cavern, into which you muſt aſcend about 
15 Fathoms on the Rocks. This Cavern is not of ſo large an Extent as the 
former; there is no Current of Water, nor does Water drop ſo freely from 
the Roof, as generally in other Caverns; wherefore the Sarrs appear not of 
ſo lively Colours, as commonly elſewhere. | 
3. Theſe two Caverns have no Communication with Mines : But we gene- 
rally obſerve, that whereſoever Mines of Lead-Ore are, there are Caverns be- 
longing to them, which are of a various Nature and Situation. The moſt 
conſiderable of theſe Yaults, I have known on Mendipp-Hills, is on the moſt 
northerly Part of them, in a Hill call'd Lamb, lying above the Pariſh of 
Harptry, Much Ore has been formerly raiſed on this Hill; and being told, 

ct Wan Bbb i ſome 
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ſome Years ſince, that a very great Vault was there diſcover'd, I took 6 M;- 


ners with me, and Went to ſee it. Firſt we deſcended a perpendicular Shaft 


about 10 Fathom, then we came into a Leading Vault, which extends it ſelf 
in Length about 40 Fathom ; it runs not upon a Level, but deſcending, ſo 
that when you come to the End of it, you are 23 Fathom deep, by a Per- 
yore] Line. - 'The Floor of it is full of looſe Rocks ; its Root is firm- 

Vaulted with Lime-ſtone Rocks, having Flowers of all Colours hanging 

m them, which preſent a moſt beautiful Object to the Eye, being always 
kept moiſt by the diſtilling Waters. In ſome parts the Roof is about 5 Fa- 
thom in height, in others ſo low, that a Man has much ado to paſs. by Creep- 
ing. The WWidenels of it, for the moſt part, is about 3 Fathoms. This 
Cavern croſſes many Veins of Ore in its running, and much Ore has been 
thence raiſed. About the Middle of this Cavern, on the Eaſt ſide, lies a nar- 
row Paſſage into another Cavern, which runs betwixt 40 and 50 Fathom in 
length. Xt the end of the Firſt Cavern a Vaſt Cavern opens it ſelf. I faſtened 
a Cord about me, and ordered the Miners to let me down: And upon the 
Deſcent of 12 or 14 Fathom I came to the Bottom. This Cavern is about 60 
Fathom in the Circumference, above 20 Fathom in height, and about 15 in 
length ; it runs along after the Rakes, and not Croffng them as the leading 
Vault does. I afterwards cauſed Miners to drive forward in the Breaſt of 
this Cavern, which terminates it to the Weſt, and after they had driven a- 
about 10 Fathom, they happened into another Cavern, whoſe Roof is about 
8 Fathom, and in ſome parts 10 or 12 in height, and runs in Length about 
100 Fathom, | | 

The Frequency of theſe Caverns on thoſe Hills may be eaſily gueſt at, by 
the Frequency of Swalhw Pits which occur there in afl Parts, and are made by 
the falling in of the Roofs of Caverns; ſome of theſe Pits being of a large 
Extent and very deep; and ſometimes our Miners ſinking in the bottom of 


thoſe Swallows, have found Oaks 15 Fathom deep in the Earth. 


Elden-Hole 


in Darby- 


HL Dr. Plot has learnt by an Inquiſitive Gentleman, who purpoſely made 


- fhirez By Dr. Tryal of it, that one of thoſe Caverns in the Peake in Darbyſhire, hath been 
Plot, i ſounded in depth by a Perpendicular Plum-Line, no lefs than Eight and 
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Twenty Hundred Feet, without meeting with the Bottom, or Water ; and 
yet the Mouth of this Cavern at the „is not above 40 Yards over. 


IV. r. Upon the 2d of July 1699, I deſcended by Ropes aſſix d at the top 
of an Old Lead-Ore Pit, 4 Fathoms almoſt Perpendicular, and from thence 3 
Fathoms more obliquely, between two great Rocks, where I found the 
Mouth of this ſpacious Place, from which a Mine-Man and my {ſelf lower d 
ourſelves by Ropes 25 Fathoms perpendicular, into a very large Place, which 
reſembled to us the form of a Horſe-ſhoe ; for we ſtuck.lighted. Candles all 
the way we went, to diſcover what we could find remarkable. At length 
we came-to a River or great Water, which I found to be 20 Fathoms broad, 
and 8 Fathoms The Mine-Man would have perſuaded me, that this. 
River ebbed and: flowed, for that ſome 10 Fathoms above the Place we now 
were in, we: found the. Water had ſometimes been: But I proved the con- 

. mary). 
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trary, by ſtaying there from 3 Hours Flood to 2 Hours Ell, in which time we 
found no alteration of this River. Beſides, its Waters are Freſh, Sweet 
and Cool, and the Surface of this Water as it is now at 8 Fathom deep, 
lies lower than the bottom of any part of the Severn Sea near us, ſo that it 
can have no community with it. As we were walking by this River 32 
Fathoms under the Ground, we diſcovered a great Hollowneſs in a Rock 
ſome 3 Foot above us ; ſo that I got a Ladder down to us, and the Mine- 
man went up the Ladder to that place, and walk'd into it about 70 Paces, 
till he juſt loſt a ſight of me, and from thence chearfully call'd unto me, 
and told me he had found whar he look'd for, a Rich Mine. But his Joy 
was preſently turn'd into Amazement, and he return'd affrighted by the 
fight of an Evil Spirit, which we cannot perſuade him but he ſaw, and for 
that Reaſon will go thither no more. ; ; 

Here are abundance of ſtrange Places ; the Flooring being a kind of white 
Stone enamel'd with Lead Ore, and the pendant Rocks were glazed with Sal 
Peter, which diſtilled upon them from above, and time had petrify d. 


Four Days together after his return, Capt. Sturmy was troubled with an H&R 


unuſual and violent Head-ach, which he imputed to his being in that Vault; is. 
and falling from his Head-ach into a Fever, he ſoon after died. 


2. Tis down the Tunnel, CC, from the Swperficies of the Earth A 4, to the u 
opening of the Cavity below, 39 Yards. Then the Hole E E, ſpreading into p.4. 


an irregular Oblong Figure, is in the greateſt length 75 Yards, and in the 
greateſt breadth 41 Yards. From the higheſt part of the Roof to the Wa- 


ter was then 19 Yards. The Water HH, was now in a Pool at the North Fig-:. 72,73. 


End, being the deepeſt ou ; It was in length 27 Yards, in breadth 12, and 
only five Yards and an deep. TWO Rocks G G and L IL, appeared a- 
bove the Water all covered with Mud: But the Water was ſweet and 
There was a large Circle of Mud, K K &, round the Pool, and far up to- 
wards the South End, which ſhew'd that the Water has at other itn, — 
6 Yards higher than at this preſent. 

Sept. 18, and 19, 1682. The Tunnel or Paſſage down, was ſomewhat Ob- 
lique, very Ragged and Rocky; in ſome places it was two Yards wide, and 
in ſome three or four; but nothing obſervable therein, ſave here and there 
ſome of that Sparr which uſually attends the Mines of Lead Ore. In the 
Way 30 Yards down, there runs in Southward a Paſſage D D, of 29 Yards 
in length, parallel to the Superficies above; it was two or three Yards high, 
and commonly as broad and alike rocky as the Tunnel, with ſome appea- 
rances of Sparr, but nothing elſe in it except a few Batts. 

The Cavity below was in like manner Rocky and very ; the 
Candles and Torches burnt clear, ſo as to diſcover the whole extent there- 
of ; nor was the Air any thing offenſive. | 

The bottom of this Hole I, where the Land Waters do gather, is 59 Yards, 
down from the Superficies of the Earth; and ip goed Calculation the ſame 
bottom is Twenty Yards above the higheſt Riſing of the Severn, and lies 
2 Land about three Miles diſtant from it, and about as far from 
th B b b 2 _. ves 


a 


- * * 
— * * Fo — — —— * * 
© ad 


_— 6 


(372) 
* V. One John Gill affirms, from 20 Years Experience of his own, that if 
MT Chu, in digging deep under Ground, the Workmen meet with Water, they never 
n. 26. p.48!-want Air or Wind; but if they miſs Water (as ſometimes it happens, even at 
12 or 16 Fathoms deep) they are deſtitute of convenient Air, either to 
breathe in, or to make their Candles burn; and that when they drive up an 
Adit, for drawing away a great Quantity of a Winter's ſtanding Water 
from a deep Mine, as ſoon as it is brought up ſo near, that any of the ſtand- 
ing Water begins to run away, the Men muſt ſecure themſelves as well as 
they can, from Danger of being daſhed in pieces againſt the ſides of the 
Adit : For the included Air or Wind, in the ſtanding Water, breaks forth 
with ſuch a terrible Noiſe, as that of a piece of Ordnance, and with that 
violence, as to carry all before it, looſening the very Rocks, though at ſome 
Diſtance, in the Work or Adit. - 7 


To Wok is VI. At the Mouth or Entry of the Adit (to the Coal-Mines of Liege) there 
a Air. is a Structure raiſed of Brick like a Chimney, ſome 28 or 30 Foot high in all; 
at the bottom, two oppoſite ſides are, or may be, ſome « # foot broad, and 
| Mocay, n. g. the other two 5 Foot; the Wall 14 Brick thick. At the lower part of it is a 
P97 Hole, ſome 9 or 10 Inches ſquare, for taking out of the Aſbes, which when 
it is done, this 4p Hole is immediately ſtopt ſo cloſe, as Air cannot poſſibly 
get in at any part of it. Then ſome 3 Foot above ground, or more, there 
is on that fide that is next to the Adit, or Pit, a ſquare Hole, of 8 or 9 In- 
ches every way, by which the Air enters to make the Fire burn: into this 
Hole there is fixt a ſquare Tube or Pipe of Wood, whereof the Joints and 
Chinks are ſo topped with Parchment paſted or glewed upon them, that the 
Air can no where get into the Pipe but at the End; and this Pipe is till 
lengthned as the Adit or Pit advanceth, by fitting new Pipes ſo, as one end 
is always thruſt into the other, and the Joints or Chinks ſtill carefully ce- 
mented, and ſtopt as before. So the Pipe or Tube being ſtill carried on, as 
near as is neceſſary to the Wall or Place where freſh Air is requiſite, while 
the Air is drawn by the Fire, from thence through the Tube, freſh Air muſt 
needs come in from without, to ſupply the place of the other ; which by its 
Motion doth carry away with it all the ill Vapours that breathe out of the 
Ground: By which means the whole Adit will be always fill'd with freſh 
Air, ſo that Men will there breathe, as ſurely as abroad, and not only 
Candles burn, but Fire, when upon occaſion there is uſe for it for breaking 
of the Roc. f even 

There muſt be two of the Iron Grates, that when any Accident befalls. 
the one, the other may be ready to be in its place; the Coal being firſt well 
kindled in it: But when the Fire is near ſpent, the Grate being haled up 

to the Door, is to be ſupplyed with freſh Fewel. | 
The higher the Shaft of the Chimney is, the Fire draws the Air the bet- 
ter. And this Invention may be made uſe of in the Pits or Shafts rhat are 
rpendicular, or any ways inclining towards it, when there is want of 
ſh Air at the bottom thereof, or any Moleſtation by Unwholeſome 
Fumes or Vapours. he 
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The whole Contrivance of the Fabrick, may ecalily be underſtood by the Fig. 74. 
annexed Figure. ee 207 "5 MN 
A The Hole for taking out the Aſhes, B̃ the ſquare Hole into which 
the Tube, or Pipe, for conveying the Air is to be fitted; C the Border or 
Ledge of Brick or Lon, upon which the An Grate or Cradle that holds the 
burning Coals, is to reſt ; the one being exactly fitted for the other: D 
the Hole where the Cradle is ſet; E the wooden Tube, thro' which the 
Air is convey'd towards the Cradle; . F the Door, by which the Grate or 
Cradle is let in, which is to be ſet 8 or xo Foot higher than the Hole D; 
and the Shutter made of Iron, or Wood that will not ſhrink, that it may 
fhut very cloſe : G the Grate or Cradle, which is narrower below than above, 
that the - Aſhes way the more eaſily fall, and the Air excite the Fire, the Bot- 
tom and Sides being barred ; H the Border or Ledge of the Cradle, that reſts 
upon Ledge C; I four Chains of Fon faſtened to the four Corners of the- 
Cradle, for taking it up and letting it down; K the Chain or Don to which 
the other Chains are faſten d; L the Pully of Iron or Braſs through which 
the Chain paſſeth; Ma Hook on which the Chain is faſten'd by a Ring, the 
Hock being fixed at the Side of the Door; N a Bar of Iron in the Walls, 
o which the Pully is fallen d. n, . LP 


. 


VII. I. In a Ccatpit' belonging to the Lord Sinclair in Scotland, where the Dany 5 
Ol is ſome 18 or 20 Foot thick, and anciently waſted to a great Depth; the N N. 
coliert, ſome Weeks ago, having wrought as deep as they could, and being 3. 1. 
to remove into new Rooms, as they call em, did, by taking off, as they re- 
tired, part of the Coal that was lefr as Pillars, to ſupport the N and Earth 
over it, ſo much. weaken them, that within a ſhort Space after they were 
gone out of the Pit, the Pillars falling, the Earth above them filled up the 
whole Space, where the Colliers had lately wrought; with its Ruins. The 
Coliers being hereby out of work, ſome of them adventur d to work upon 
old Remains of Walls fo near the old Waſtes, that ſtriking thro” the ſlender 
Partition of the Coal Null, that ſeparated between them and the Place Where 
tbey uſed to work, they quickly perceived their Error; and fearing to be 
ſtifled by the bad Air, that they knew poſſeſſed theſe old Waſtes, in regard 
not only of the Damp, Which ſuch Waſtes do uſually afford, but becauſe 
there had been, for many Tears, a Fire in thoſe Waſtes that filled them with 
ſtifling Fumes and Vapours, retired immediately, and ſaved: themſelves. 
from the Eruptions of the Damp. But next day ſome 7 or 8 of them came no 
ſooner fo far down tife Stairs, that led them to the Place where they had 
been the Day before, as they intended; bur upon their ſtepping into the 
Place where the Air was infected, they fell down dead, as if they had been. 
ſhot: And there being amongſt them one, whoſe Wife being informed he 
was ſtifled in that place, ſhe went down ſo far without inconvenience, that 
ſeeing her Husband near her, ſhe ventur'd to go to him; but being choaked: 
by the Damp, as ſoon as ſhe came near him, ſhe fell down dead by him. 
2. Damps happen in moſt of the Hungarian Mixer, not only in the Cuniculi, N, Ein 
or det Paſſages, where they walk on-Herizamally'(by. 3 _— 
\ a Nag 
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Slolen ;) but alſo in the Putei, or perpendicular Cuts or Deſcents, termed 
Schachis by the ſame. They are met with, not only in places where the 
Earth is full of Clay, or the like Subſtances, but alſo where it is rocky: and one 
Place they ſhewed me, in the Copper-Mine at Hern Groundt, where there had 
been a very peruicious Damp, and yet the Rock ſo hard, that it could not 
be broken by their Inſtruments: but the Deſcent was all made by the means 
of Gun-pawder, rammꝭ d into long round Holes in the Rock, and ſo blown 
up. - Another Place they ſhewed me, where there is ſometimes a Damp, 
and ſometimes clear Weather. When there is much Water in the Mine, fo 
as to ſtop up the lower Part of this Paſſage, then this Damp becomes diſco- 
verable, and commonly ſtrong. I procured one to enter it, till his Lamp 
went out 4 or 5̃ times, in the ſame manner as at Grotto del Cane in Italy. 
Some of theſe Damps ſuffocate in a ſhort Space of Time; others only ren- 
der the Workmen faint, with no further Hurt, except they continue long 
in the Place. The Miners, who think themſelves no Workmen, if they be 
not able to cure a Damp, or to cure the bad Weather, or make the Wea- 
ther, as they term it, perform it by Perflation, by letting the Air in and 
out; and. cauſing, as twere, a Circulation of it: in the Mine at Hern Groundt, 
they did cure a bad Damp * great Pair of Bellows, which were blown 
continually for many Days. The ordinary Remedy is by long Tubes, thro 
which, the Air continually paſſing, they are able to dig ſtraight on for a 
long way, without Impediment in breathing: For ſome Cuniculi are 500 Fa- 
thom long, which will not ſeem ſtrange to any one that ſhall ſee the Map of 
the Copper-Mine at Hern Groundt, or the Gold- Miue at Schemnitz. : And in the 
Silver Trinity- Mine by Schemnitz,, I paſſed quite under a Hill, and came out 
on the other ſide. At Vindſchach- Mine by Schemnita., they ſhewed me the 
Place where 5 Men and a Gentleman of Quality were loſt; for which rea- 
ſon, they have now placed a Tube there. The like they place over all Docrs, 
and over all H/ays, where they dig right on ſor a great Space, and have no Paſ- 
ſage thro!, | At Schemwitz, they told me, that 28 Men had been killed ar one 
time in 4 Cuniculi, 7 in each; and in the ſinking of Leopold's Pit, which 
is 150 Fathoms deep, they were much troubled with Damps, which they 
remedied in this manner: 15 el 
| They fixed a Tube to the fide of the Schacht, or Pit, from the Top to the 
Bottom; and that not prouing ſufficient, they forced down a broad flat 
Board, which covered, or ſtopped the Pit, or couched very near the Sides of 
it, on all ſides but where the Tube was, and fo forced out all the Air in the 
Pit through the Tube; which Work they were forced often to repeat. And 
now they have divers other Paſſages into it, the Air is good and ſufficient, 
and I was drawn up thro” it without the leaſt Trouble in breathing. 

But, beſides this Miſchief. from poiſonous Exhalations, Stagnation of 
the Air or Water, impregnated with mineral Spirits, they ſometimes periſh 
by other ways. For there being in theſe Mines an incredible Maſs of 
Wood to ſupport the Pits, and the Horizontal P „(the Puei and Cu- 
nicul;) in all places but where it is rocky, Men are ſometimes deſtroy d by 
the Wood ſet on fire. And in the Gold: Mine at Schenmitz, the Wood _ 


— 
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ſet dnee on fire by the Careleſſneſs of a Boy, and 5o Miners ſmothered there- 
by; who were all taken out but one, that was afterwards found to be diſ- 
ſolved by the Vitriol Water, nothing eſcaping either of Fleſh or Bones, but only 
ſome of his Clothes. A 


3. There are 4 ſorts of Damps ; the firſt is the ordinary ſort: the external By fs 
Signs of its Approach, are the Candles burhing 6rbicular, and the Flames 17. ©: 


leſſening by degrees, until it quite extinguiſh ; the internal, Shortneſs of 
Breath. 2 heard of any great Inconvenience which any one ſuffer'd by 
it, whe eſcaped ſwooning : "Thoſe that ſwoon away, and eſcape an abſolute 
Suffocation, are, at their firſt Recovery, tormented with violent Convulſions; 
the Pain whereof, when they begin to recover their Senſes, cauſeth them to 
roar exceedingly. The ordinary Remedy is to dig a Hole in the Earth, and 
lay them on their Bellies, with their Mouths in it; if that fail, they tun 
them full of good Ale; but if that fail, they conclude them deſperate. I have 
known ſome, who have been recovered after this manner, (when ſome of their 
Companions have, at the. ſame time, died) that told me,. they found them- 
ſelves very well, within a little time after they had recovered their Senſes, 
and never after found themſelves the worſe for it. | | — 
They call the 2d fort the Pegſe- bloom Damp; becauſe, as they ſay, it ſmells 
like Peaſe-bloom « They tell me, it always comes in the Summer-rime ; and 
thoſe Grooves are not free, which are neyer troubled with any other ſort of 
Damps. I never heard that it was mortal; the Scent perhaps freeing them 
from the Danger of a Surprize: but, by reaſon of it, many good Grooves lie 
idle at the belt and moſt profitable Time of the Year, when the ſubterraneous - 
Waters are at the loweſt. They fancy it proceeds from the Multitude 
red Trefoyle Flowers, by them called Honey-Suckles, with which the Lime- 
ſtone Meadows in the Peałe do much abound. + 72 | 
The zd is the ſtrangeſt and moſt peſtilential of any, if all be true which is 
ſaid concerning it; thoſe who pretend to have ſeen. it (for it is viſible) de- 
ſcribe it thus: In the higheſt Part of the Roof of thoſe Paſſages which branch 
out from the main Groove, they often ſee a round thing hanging, about the 
bigneſs of a Foot-Ball, covered with a Skin of the Thickneſs and Colour of a 
Cobweb ; this, they ſay, if by any Aceident, as the Splinter of a Stone, or 
the like, it be broken, immediately diſperſeth itſelf; and ſuffocates all the Com- 
pany. Therefore to prevent Caſualties, as ſoon as they have 1 15 it, they 
ſay, they have a way, by the help of a Stick and a long Rope, wie it. 
at a diſtanee; which done, they purify the Place well with Fire, before they 
dare enter it again. I dare not avouch the Truth of this Story in all its Cir- 
cumſtances, becauſe the Proof of it. ſeems 1 fince they ſay it kills all 
that are likely to bear Witneſs to all the Particulars ; neither dare Edeny, 
but ſuch a thing may have been ſeen hanging on the Roof, ſince T have 
heard many affirm it. Our under- ground Pbchfoptier; ſay, 'The Steam which: 
arifes fem their Bodies, and the Candles, aſcends into the higheſt Part of 
the Vault, and there condenſeth ;. and: in time has a Film grown round about 
it, and at length corrupting, becomes peſtilential. 0720222} ola 
e Ther 


Ide ath, which they alſo call a Damp, Ne. how proper, I will not ar- 
e) is that Vapour, which being touch'd by the Candle, preſently takes 
ire; and giving a Crack like a Gun, ' produceth the like Effects, or rather 
thoſe of Lightning. A Fellow they commonly call Debby Leech, is, at this day, 


a ſad Example of the Force of one of thoſe Blaſts in Haſteberg-Hilli, having 
nr A 9 es, and Legs broken, and his Body ſtrangely diſtorted. 


n. 119. 450. 1 This fulminati 


1 of them in a Bloomery near Peniſton. 
ating Damp has lately done ſome Hurt, in a Coal-pit at Min- 
gerſworth, two Miles from Cheſterfield. OED 
The Shaft of the Coal-pit is about 15 Yards deep, the Soil a ſtiff Mire, 
ſhaly about-the Middle of the Shaft, oo at the Bottom, as they ſay, (tho I 
obſerved ſome; Moiſture about the Middle) and without any Quarry of Kone; 
the Stones in the Field about it are Grit-ſtone. It lies almoſt at the Bottom 
of a riſing Ground, being encompaſſed with Hills on all ſides, except to- 
wards the Eaſt, or rather South-Eaſt. © | | 
There are 3 Pits which lie almoſt in a direct Line, the middlemoſt of 
which, is that we ſpeak; of. "There is alſo a fourth, which ſtands a little 
higher than the reſt, | 1 
From the Bottom run 4 Binks, as they call them, 4 Yards wide, and 40 
Yards long; except that in which they meet the fiery Damp, which wants 
4 or 5 Yards of its due Length i | 
The Bink in which the Banp is, is the fartheſt from the Air, which is 
communicated from the other Pi is. PU 1. 
Ihe Sail of this Bink (as they tell me) is a tiff Clay; neither can they 
find in it the Sign of any Mineral, except Coal and Shale. The Coal, they ſay, 
is abſolutely free from the Pyrites, with which moſt of our Coals are infected. 
The Bink in which the Damp is, was wrought forward 20 Yards on Whit- 
fon Monday 1675, when Geo. Mitchell (one of my Informers) going in to fetch 
ſome of his Tools, with'a Candle in his Hand ; und coming within 4 or 5 
Yards of the further End, found himſelf, on a ſudden, he knew not how, in- 
vironed with Flames. His Face, his Hands, his Hair, and a great Part of 
his Clothes, were very much burnt.” He heard very little Noiſe, altho' one 
Edward Mitchell, who. was working at he ſame time in another Bin, told 
me, that both he, and all thöfe that ſtod dbove Ground, heard a very great 
one, like a Clap of Thunder; and that the Exrth ſhaked, ſo that he was 
afraid rhe Rook J 929101090 


Captain Pain told me, he ſaw one o 


would have fallen in and buried him. 

This being the firſt Accident of this nature, thoſe without ran in a great 
Amazement, with their Candles in their Hands, to ſee what the Matter was, 
which were twice extinguiſh'd, but held in upon the 3d Lighting : they ſaw 
nothing, but met with an intoleroble Stench of Brimſtone, and an Heat as 
ſcalding as an Oven half heated, (for that was their Expreffion) which forced 
them very N quit the Place. ? NE arts Fr ol 
Notwithſtanding this, they wrought forwards for about 3 Weeks, and 


carried it on till betwixt 30 and 40 Yards, until one Henry Turnelly met with 
the ſame Accident, which had formerly befallen Mitchell, and Mitchel! had 
alſo the Misfortune to have his Share in this; for being by chance under ground 


at 
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at the Mouth of the Bink, he was ſhot forth for about 2 or 3 Yards, and 
had his Head broken, and his Body bruiſed againſt the further fide. 

About a Week after, Edward Mitchel, another of my Informers, adven- 
turing in again, met with the ſame Misfortune, and was worſe ſcorched 
than any of the reſt. 

The things I chiefly took notice of, were theſe : | 

1. That thoſe who were in the Bink, whilſt it was fired, never heard any 
more Noiſe, than that which is uſually made by a Flaſh of Gun-powder in 
the open Air, although thoſe in the other Binks and out, heard a very great 
one. 

2. It ſhot off the Turn at the Mouth of the Pit, and ſmall Coals, with other 
Rubbiſh from the bottom, into the Air, to a conſiderable Height. 
3. They could perceive no Smell before the Fire; but afterwards a very 


ſtrong Smell of Brimſtone. 


4- They uſed to go with their Candles low, as near as could be to the 
Bottom, becauſe they perceived the Vapour to lie towards the Roof, which 
if they held their Candles higher than ordinary, they could ſee deſcend like 
a black Miſt, and catch hold of the Flame, lengthen it to two or three hand- 
fuls, which would. nevertheleſs burn after the uſual manner, without any 
ih Miſchief, if they ſuddenly held down their Hands cloſe to the 

round. 

5. The Flame would continue in the Vault for 2 or 3 Minutes after the 
Crack; the laſt time, which was the moſt violent,. they thought. it continued' 
about half a Quarter of an Hour. 

6. The Colour of the Flame was blue, and very bright, ſomething inoli- 
ning towards green. | 

7. Altho* they told me, they were ſenſible of no Smell, before the kin- 
dling of the Vapour, yet the Colliers Clothes that worked in the adjoining Pits, . 
ſmelt very ſtrong of Brimſtone ; which makes me ſuſpe& all the Pits: to be 
infected, altho* the Air ſecures them from Miſchief. Their Inſenſibility I: 
aſcribe to the Cuſtom. | 

To the Queries ſuggeſted by Mr. Boyle, T anſwer as followeth :- 

1. That Damps are generally obſerv'd to come about the latter end of 
May, and to continue during the Heat of Summer; and in thoſe Places which 
have Damps all the Lear long, they obſerve them to be moſt violent at 
that Seaſon : and I could meet with no other certain Rule for any periodical. 
Returns, except this annual; altho* it be certain, they do often return in. 
the ſame Summer. | | . 

2. I never heard of any Damps that kindled of themſelves; altho I have 
been told, that in ſome Places they have been kindled by the Motion of the 
Sled in which they draw their Coals. 

3. Damps generally are held to be heavier than the Air, but this was 
maniteſtly lighter; for it lay towards the top of the Bink. 

4. Upon the breaking of the fulminating Damp, there proceeded a dark 
— of the Smell and Colour of that which proceeds from Gun- powder 


Vor. II. Coe 5. Many 
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5. Many Damps are ſeen, but many alſo are not ſeen; which, whether they 
be viſible or no, is hard to tell: but I ſuppoſe all would be viſible, had we a 
convenient Light to view them by ; becaule be they either thicker or thinner 
than the Air, that Denſity or Thinneſs, will occaſion a Refraction; and 
that muſt needs render them viſible. 

6. Some Damps will quite extinguiſh all thoſe Fires that are let down into 
them, be they ever ſo many ſucceſſively, or ever ſo great; and Fire is ob- 

ſerved to be ſo far from curing, that it often creates Damps in Places not 
otherwiſe ſubje& to them. Indeed they are a prefent Remedy, if you can 
ſo order them, as by their Help to make a Circulation of the Air, through 
the infected Place; otherwiſe they do Hurt: And thoſe Grooves wherein they 
are forced to break their Rocks, by the Help of great Fires, are ſeldom free 


from Damps. | 
7. Men uſually work in Places infeſted either by the fulminating, or other 


Damps, after they ſuppoſe the Vapour ſpent. | 
8. Damps are common, both in wet and dry Ground ; but I cannot tell 
in which moſt. 
9. Damps are obſerved to be moſt peſtilential, and to kill the ſuddeneſt, 
that are in Grooves not ſtirred for many Years, eſpecially if ſuch Grooves have 
formerly had great Fires in them. <1 
10. The general Opinion of our Workmen is, That there are ſome Damp, 
which kill, by reaſon of the noiſome Steam ; and others meerly by want of 
Air; which latter Opinion I have heard diſallow'd by the more experienced 
Sort: For they ſay, That there is no Groove that wants Air, be it ever ſo 
deep; but the Air ſtagnating in very deep Grooves or Pits, - the groſſer Parts 
— needs at length ſeparate themſelves by their own Weight, and ſubſiding 
to the Bottom, there corrupt, and conſequently get malignant Qualities, eſpe- 
cially in the Summer-time, when the Sun promotes the Fermentation. Beſides 
this, the ſtanding Air being in a ſhort time filled with the Vapours ariſing 
from Mens Bodies, and the Steams of Candles, and paſſing ſo often thro' the 
Lungs of the Workmen, is quickly render'd unfit for that Uſe (whatſoever it 
is) to which Reſpiration is accommodated : And this they take to be the moſt 
frequent Cauſe of ordinary Damps. 
Damps will often follow the Water; and particularly this ſort of fiery 
Damp, if I am rightly inform'd. 
Nb. Res. 4. The Coal-work at Moſtyn in Flintſhire, lies in a large Parcel of Wood-land, 
136. p. 89; Which hath a great Fall directly North to the Sea-ſide ; but the Dipping or 
Fall of the Coal partly croſſing the Fall of the Ground, is within a Point of 
due Eaſt, and lies 40, 50, and ſometimes 60 Yards under the Level of the | 
Sea. This Work is upon a Coal of five Yards in "Thickneſs, and hath | 
been begun upon about ſix or eight and thirty Years ago. When it was firſt | 
found, it was extreme full of Water, ſo that it could not be wrought down f 
to the Bottom of the Coal; but a Vichet or Cave was driven out in the middle 
of it upon a Level, for gaining room to work, and drawing down the Spring 
of Water, that lies in the Coal, to the Eye of the Pit; in driving of which 


Witchet, after they had gone a conſiderable Way under ground, ＋ * { 
cante 


3 
ſeanted of Wiud, the Fire-damps did begin by little and little to breed, and to 
appear in Creviſes and Sits of the Coal, where Water had lain before the open- 
ing of the Coal, with a ſmall bluiſh Flame, working and moving continually, 
but not out of its firſt Sat, unleſs the Horkmen came and held their Candles 
to it; and then being weak, the Blaze of the Candle would drive it with a 
ſudden Fizz, away to another Creviſe, where it would ſoon after appear bla- 
zing and moving as formerly. This was the firſt Knowledge of it in this 
Work, which the H/orkmen made but a ſport of, and ſo partly neglected it, 
till it had gotten ſome ſtrength ; and then upon a Morning, the firſt Collier 
that went down, going forwards in the H/itchet with his Candle in his Hand, 
the Damp preſently darted out ſo violently at his Candle, that it ſtruck the 
Man clear down, ſinged all his Hair and Clothes, and diſabled him from 
working a while after. Some other ſmall Warnings it gave them, inſomuch 
that they reſolved to employ a Man on purpoſe, that was more reſolute than 
the reſt, to go down a while before them every Morning to chaſe it from 
lace to place, and fo to weaken it. His uſual manner was to put on the worſt 
* he had, and to wet them all in Water, and as ſoon as he came within 
the danger of it, then he fell down groveling on his Belly, and went ſo 
forward, holding in one hand a long Wand or Pole, at the end whereof he tied 
Candles burning, and reached them by degrees toward it; then the D 
would fly at them, and if it miſſed of putting them out, it would quench 
it ſelf with a Blaſt, and leave an ill- ſcented Smoak behind it. Thus they dealt 
with it till they had wrought the Coal down to the bottom, and the Water 
following, and not remaining as before in the Body of it, among ſulphurous 
and braffy Metal that is in ſome. Veins of the Coal, the Fire-damp was not ſeen 
"0 till the 'tter End of the Year 1675, which happen d as fol- 
oweth. : ; 
After long working of this Coal, it was found upon the riſing Grounds, 
that there lay another Roach of Coal, at the Depth of 14 Yards under it, which- 
proved to be 32 Yards thick, and ſomething more ſulphurous. This encoura- 
ged us to fink in one of the Pits we bad formerly uſed on the 5 Tards Coal ; , 
and we ſunk down 20 Yards before we came to the ſaid Roach, in regard it 
was at the Sea-fide, and upon the loweſt of the Dipp, where the Rocks ſuc- - 
ceſlively thicken as they fall. As we ſunk the lower part of it, we had many. 
Appearances- of the Fire-damp in watry Creviſes of the Rocks we ſunk thro, . 
mg and Darting from {ide to ſide of the Pit, and ſnewing Rain-bow-colour - 
lle on the Surface of the Water in the bottom; but upon drawing up of the 
Water with Buckets, which ſtirr'd the Air in the Pit, it would leave burn- 
ng, till the Colliers at work, with their Breath and Sweat, and the Smoke 
of their Candles, thickned the Air in the Pit, and then it would appear a- 
n; lighted their Candles in it ſometimes when they went out, and 
in this Pit it did no further Harm. | 
But being deſirous to get the Work in ſome forwardneſs before Summer, 
(when the. Heat of the Heather at ſome times, and the Clofeneſs of the Air in 
foggy. Weather at other; occaſions the ſmothering Damp) it was reſolved for 
Expedition-ſake, and ſaving. of ſoon Charges, to fink a Pit within the Holows - 
CC 2. or 
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or Deads upon the upper Work, at 16 or 17 Yards diſtance from the firſt Pit. 
This we proceeded in, till we came 6 or 7 Yards deep; then the Fire- damp 
began to appear as formerly, accompanying the Y/orkmen ſtill as they ſank ; 
and they uſing the ſame Means as afore, ſometimes blowing it out with a 
"Blaſt of their Mouth, at other times with their Candles, or letting it blaze 
without Juterruption. As we ſunk down, and the Damp got ſtill more and more 
Strength, we found that our want of Air perpendicularly from the Day, was 
'the great Cauſe and Nouriſher of this Damp ; for the Air that followed down 
into this Pit, came down at the firſt-ſunk Pit, at the foremention'd Diſtance, 
after it had betn diſperſed over all the old Hollows and Deads of the former 
Work, that were filled up with zoiſome Vapours, thick ſmothering Fogs, and 
in ſome Places with the ſmothering Damp itſelf. Nevertheleſs, we held on 
ſinking, till we came down to 15 Yards, plying the Work Night and Day, 
(except Sundays and Holidays) upon which Intermiſſion, the Pit being left 
alone for 48 * and more, and the Damp gaining great Strength in the 
interim, by that time the Morkmen went down, they could ſee it flaſhing and 
ſhooting from ſide to ſide, like Sword- Blades croſs one another, that none 
durſt adventure to go down into the Pit. Upon this they took a Pole, and 
bound Candles ſeveral times to the end of it; which they no ſooner ſet over 
the Eye of the Pit, but the Damp would fly up with a long ſharp Flame, and 
put out the Candles, leaving a foul Smoke each time behind it. Finding that 
theſe things would not allay it, they adventur'd to bind ſome Candles at a 
Hook, hanging at a Rope's end, that was uſed up and down in the Pit: 
when they had lower'd down theſe a little way into the Shaft of the Pit, 
up comes the Damp in a full body, blows out the Candles, diſperſeth itſelf 
about the Eye of the Pit, and burneth a great part of the Mens Hair, 
Beards, and Clothes, and ſtrikes down one of them, in the mean time ma- 
king a noiſe like the lowing or roaring of a Bull, but louder; and in the 
end leaving a Smoke and Smell behind it, worſe than that of a Carrion. Up- 
on this Diſcouragement, theſe Men 'came up, and made no further trial; 
after this, the Water that came from it, being drawn up at the other Pit, 
was found to be blood-warm, if not warmer. 

In this Juncture, there was a Ceſſation of the Work for 3 Days; and then 
the Steward thinking to fetch a Compaſs about from the Eye of the Pit, that 
came from the Day, and to bring Wind by a ſecure Way along with him, that 
if it burſt again, it might be done without Danger of Mens Lives, went 
down, and took 2 Men along with him, which ſerved his turn for this Pur- 
poſe. He was no ſooner down, but the reſt of the Workmen that had 
wrought there, diſdaining to be left behind in ſuch a time of Danger, haſted 
down after them ; and one of them, more indiſcreet than the reſt, went head- 
long with his Candle over the Eye of the Damp-pit, at which the Damp im- 
mediately catch d, and flew to and fro over all the Hollows of the Mort, 
with a great Wind, and a continual Fire; and as it went, keeping a mighty 
great roring Noiſe on all fides. 8 
The Men, at firſt appearance of it, had moſt of them fallen upon their Faces, 


* 


and hid themſelves as well as they could, in the looſe Seck, or Snall-coal, — 
| | | under 
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under the Shelter of Poſts; yet nevertheleſs, the Damp returning out of the 
Hollows, and drawing towards the Eye of the Pit, it came up with inere- 
dible Force: the Wind and Fire tore moſt of their Clothes off their Backs, 
and ſinged what was left, burning their Hair, Faces and Hands, the Blaſt 
falling ſo ſharp upon their Skin, as if they had been whipt with Cords ; ſome 
that had leaſt Shelter, were- carried 15 or 16 Yards from their firſt Station, 
and beaten againſt the Roof of the Coal and Sides of the Poſts, and lay after- 
wards a good while ſenſeleſs, ſo that it was long before they could hear or 
find one another. As it drew up to the Day-Pit, it caught one of the Men 
along with it, that was next the Eye, and up it comes with ſuch a terrible 
Crack, not unlike, but more ſhrill than a Cannon, that it was heard 15 Miles 
off, with the Wind ; and ſuch a Pillar of Smoak, as darken'd all the Sky over 
head for a good while. The Brow of the Hill above the Pit, was 18 Yards 
high, and on it grew Trees 14 or 15 Yards long; yet the Man's Body, and 
other things from the Pit, were ſeen above the Tops of the higheſt Trees, 
at leaſt x00 Yards. On this Pit ſtood a: Horſe-Engine of ſubſtantial 'Tim- 
ber, and ſtrong Iron Work; on which lay a Trunk, or Barrel, for winding 
the Rope up and down, of above 1000 Pounds Weight ; it, was then in 


motion, one Bucket going down, and the other coming up full of Water : 


This Trunk was faſtened to that Frame with Locks, and Bolts of Iron ; yet 
it was thrown up, and carried a good way from the Pit ; and Pieces of it, tho 
bound with Iron Hoops, and ſtrong Nails, blown into the Woods about : 
ſo likewiſe were the two Buckets ; and the Ends of the Rope, after the 
Buckets were blown from them, ſtood a while upright in the Air like Pikes, 
and then came leiſurely drilling down. The whole Frame of the Engine was 
ſtirr'd and mov'd out of its Place; and thoſe Men's Clothes, Caps, and Hats, 
that eſcaped, were afterwards found ſhatter'd to pieces, and thrown amongſt 
the Woods a great way from the Pit. This happened the 3d of Feb. 1675, 
being a Seaſon when other Damps are ſcarce felt or heard of. | 


5- About 2 Miles on the South-Eaſt of Stony Eaſton, at a Place nearly bor- 3, ws. J. 


dering to Mendip- Hills, begins a Running of Coal conſiſting of ſeveral Veins, 


which extends itſelf towards the Eaſt about 4 Miles. There is much Work- 2. 6. 


ing in this Running, and Fire-Damps continually there happen ; ſo that many 
en of late Years have been there kill'd, many others maimed, and a Mul- 
titude burnt ; ſome have been blown up at the Work's Mouth, the Turn- 
Beam (which hangs over the Shaft) has bg thrown off its Frame by the 
Force of it; and thoſe other Effects, whereof you had an Account from other 
Places, are generally found. The Middle, and more eaſterly Parts of this 
Running are ſo very ſubje& to thoſe fiery Damps, that ſcarce a Pit fails 
of them: notwithſtanding which, our Colliers ſtill purſue their Work; but, 
to prevent Miſchief, they keep their Air very quick, and uſe no Candles in 
their Works but of a ſingle Wick, and rf of 60 or 70 to the Pound, 
which nevertheleſs give as great a Light there, as others of 10 or 12 to the 
Pound in other Places ; and they always place them behind them, and never 
preſent them to the Breaſt of the Work. | 
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When any are burnt, the uſual Method they obſerve in their Cure is thus: 
They preſently betake themſelves to a good Fire, and ſending for ſome 
Cow's hot Milk, they firſt bathe the burnt Places with that; when they have 
done this a while, they make uſe of an Qintment proper for Burnings, . which 
the Maſters of the Works have always in a readineſs for ſuch Chances, bein 
furniſhed therewith at the cheap Rate of 12 d. .the Pound, by a good ol 
Woman living near the Works. 

The Colliers aſſure me, That theſe Works are apt to take Fire all the 
Year, which they will freely do at any time, if a Candle be carry'd within Air; 
but moſt and with moſt Violence in the Winter, and chiefly in a Black-Froſt, 
when the Air runs beſt : that the Danger of firing is alike, both in wet and 
dry Grounds ; and that there are no Fumes coming out of the Mouth of any 
Shaft, which will be lighted by a Candle or Torch. 

I have heard of one Damp here, which took Fire of itſelf, and kindled the 
Vein of Coal, which burnt a conſiderable time before it went out. 

Our Damps lie as well towards the Bottom or Seal of the Work, as to- 
wards the Roof; it being nothing bur an inviſible ſulphurous Breath, expand- 
ed thro* the whole Work. | 

I cannot perceive, at the Mouth of any Shaft, or underſtand by any Work- 

man, that any unuſual Wind or Current of Vapours comes from beneath. In 
wet Works, there are many times Bubbles on the Surface of Water there 
ſtanding, which will preſently take fire, if a Candle be held to them: But I 
cannot find that thoſe Bubbles are cauſed by any ſubterraneons Breath, but 
riſe from the falling of Coal into the Water, or from dropping of Water 
from the Roof, as we ſee they do in Ponds, from Drops of Rain in rhe Sum- 
mer. | 
I may here further acquaint you, as a Novelty, That this laſt Summer 
1679, two Fire-Damps happen'd in our Lead-Mines on Mendipp- Hills; but 
they were of ſo (mall Force, that the Workmen received no Prejudice by em. 


AW cod VIII. About the latter End of Feb. 1659, returning from a Journey to my 
Lancaſhire. Houſe in Migan, I was entertained with the Relation of an odd Spring, ſitu- 
taking Fire ated in one Mr. Hawkley's Ground (if I miſtake not) about a Mile from the 
by Mr.Tho. Town, in that Road which leads to Warrington and Cheſter : the People of 
hirley, »- this Town did confidently affirm, That the Water of this Spring did burn 
as EE INES 

When we came to the ſaid Spring (being 5 or 6 in company together) and 
applied a lighted Candle to the Surface of the Water; tis true, there was 
ſuddenly a large Flame produced, which burnt vigorouſly: But obſerving that 
this Spring had its Eruption at the Foot of a Tree, growing on the Top of a 
neighbouring Bank, the Water of which Spring filled a Ditch that was there, 
a covered the burning Place; I applied the lighted Candle to divers Parts 
of the Water contained in the ſaid Ditch, and found as I expected, that up- 

on the Touch of the Candle and the Water, the Flame was extinct. 
Again, having taken up a Diſh full of Water at the flaming Place, and held. 
the Lghted. Candle to it, it. Went out. Let I obſerved that the Water, at the 
Burmng- 
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Burning-Place, did boil, and heave, like Water in a Pot upon the Fire, tho 
my Hand put into it, perceived it not ſo much as warm. ; 

This Boiling I conceived to proceed from the Eruption of ſome bituminous 
or ſulphureous Fumes ; conſidering this Place was not above 30 or 40 Yards 
diſtant from the Mouth of a Conl-Pir there: and indeed Wigan, Aſhton, and 
the whole Country, for many Miles compaſs, is uniderlaid with Coal. Then 
applying my Hand to the Surface of the Burning-place of the Water, I found 
a {ſtrong Breath, as it were a Wind, to bear againſt my Hand. | 

When the Water was drained away, I applied the Candle to the Surface 
of the dry Earth, at the ſame Point where the Water burned before ; the 
Fumes took fire, and burned very bright and vigorous. The Cone of the 
Flame aſcended a Foot and a half from the Superficies of the Earth ; and 
the Baſis of it was of the Compaſs of a Man's Hat about the'Brims. I then 
cauſed a Bucket full of Water to be pour'd on the Fire, by which it was pre- 
ſently quenched. I did not perceive the Flame to be diſcoloured like that 
of ſulphureous Bodies, nor to have any manifeſt Scent with it. The Fumes 
when they broke out of the Earth, and preſs'd againſt my Hand, were not, 
to my beſt Remembrance, at all hot. 


IX. This ſubterraneal Fire keeps no Analogy with other Vulcano g: it in- Ae 
creaſeth or decreaſeth, according to the Subject it feedeth on; which is, for c 
the moſt part, a Day-Coal (as they call it;) for the upper Seam of the Coal is Naefe: 
next expoſed to the Air, ſo that you may light a Candle at it in ſome Places, Hodgeton,n. 
in other places it is ſome Fathoms deep, according as the Day-Coal heightens 3e. p76 


or deepens. 

No Sal-Armoniack, nor any thing like it to be found, except where an 
actual Fire hath come. There being a Mixture of the Steams of Sal-Armoni- 
ack and Sulphur riſing together in moſt places, it is hard to diſtinguiſh them; 
for, tho the Flowers of Brimſtone ſeem to riſe firſt, yet there is commonly a 
Cruſt of Sal-Armoniack under them. | | 

There is a milky Subſtance, which is found no where, but where the Sal- 
Armoniack and Sulphur are totally gone ; and the acid Part, or aluminous 
Spirit of that white Maſs, will alſo take wing by the Increaſe of the Fire, 
leaving a Caput Mort. dry, ſtiptick, and as hard as a Stone; yet I ac- 
count that a Pound of this Maſs, before the Fire preſs roo much upon it, 
7 go near to afford, by Solution, &c. half a Pound of tolerable Chryſtalline 

um. 

The neighbouring Soil differs little from other Grounds with us, having 
neither common Salt nor Nitre in it; for, though there be a Salt-Well with 
* K it is both on the other fide of Tyme, and a conſiderable Diſtance from 

ire. | | 

T have induſtrioufly obſerved the Springs that are near the Fire, and find 
none of them that give the leaſt Suſpicion of Sal-Armoniack. 'The Water that 
runs from the adjacent Collieries is Vitrioline, giving as deep a Tincture, with 
Galls, as Scarborough-Spaw. In a word, it differs nothing from the wow: _ 

inany 
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ordinarily drown our Cullieries, and coſt our Coal- Owners ſo much to be quit 
of them, The other Springs, moſt of which are dry this Year (1676) are of 
ordinary Uſe, containing no mineral Salts in them. But I hope you will 
ceaſe to wonder, that Coal ſhould produce a volatile Salt by the Action of the 
Fire, ſeeing I have gathered Sal-Armoniack from a burning Brick-Kiln, where 
nothing but Clay and Coal are burnt together; and I hope none will expect 
the volatile Salt in the Sal-Armoniack, from ordinary Clay. "The Reaſon 
which firſt prompted me to ſeek this Salt there, was, that the Smell of the 
Kiln did ſomewhat reſemble that of the ſubterraneal Fire. There is alſo a 
ſort of Mineral we call a Slate, which is partly Coal, partly Allum-ſtone, part- 
ly Marcaſite,which being laid up in heaps, and burnt, are uſed for hardening 
the Coal-ways ; upon theſe Heaps, whilſt burning, I have often gathered 
both Brimſtone and Sal-Armoniack. | 

When I pour'd cold Water upon the powdered Marcaſite, it produced a 
vitrioline Water, but no Heart. 

As to the Reſemblance betwixt this Sal-Armoniack, and that which comes 
from Mount /Etza, where no Coals are ſuppoſed to be; whence it ſeems to 
follow, that our volatile Salt may proceed from ſomewhat elſe than Coal : 
to this Difficulty I anſwer, That when I deduced ours from Coal, I did not 
exclude other bituminous Subſtances that are Analogous to it, of which I ſup- 
pole the Country, where Mount Ætua is, afforded no inconſiderable Quan- 
- tity ; neither will it follow, that no Coals have been wrought, therefore 
there are none: and if Tryal hath been made, and no Coals found, yet it 
will be a doubt ſtill, whether thoſe Tryals have been ſufficient. However 
it be, yet I think it were not impertinent (by the way) to enquire, whether 
the ſagacious Venetiaus may not be beholden to Mount Ara, or ſome other 
ſubterraneal Fires, for the great Quantity of Sal-Armoniack they ſell to our 
Merchants; for this Fire affordeth no inconſiderable Quantity thereof, eſpe- 
cially in dry Weather. 8 . 

Though it may ſeem ineredible to ſome, that black Coal ſhould yield a 
white ſnowy volatile Salt; yet they that know that all volatile Salts whatever 
may be freed from their Fætor and intenſe Colour, by tranſmuting them into 
a Sal-Armoniack by the Mediation of an Acid, as Spirit of Salt, Spirit of 
Vitriol, Allum, @c. and then ſubliming them till they be white, will ceaſe 
to doubt of this matter. The Reaſon of which Change, I preſume, is, Be- 
cauſe, though theſe volatile Salts carry over always ſome of the Farid Oil 
with them, while in a State of Volatility ; yet being thus in a manner fixed, 
the Fetid Oil muſt neceſſarily, by force of Fire, riſe firſt, leaving the ſubſe- 

vent compound Salt, or Sal- Armoniack, without Smell; though it is ftill a 
— whether the volatile Salt is better or worſe for this Labour. 

We have no Petreſcent Springs near us; but there is a Cave ſome Miles off, 
at the fartheſt End of which few. have been, from the Roof of which hang 
large Lumps of perrified Water, like Icicles, ſome of them reaching down 
= Ground like Pillars; theſe Icicles are good Limeſtone, as I have 
Wea. 


X. 1 
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X. I have lately received an 3 from my Brother, that on a fide of 
one of the Appennine Mountains half way betwixt Bologna and Florence, near a Ficrenzola 3 

Place called Petra Mala, about 5 Miles from. Fierenzola, there is a Spor of er 
Ground about 3 or 4 Miles Diameter, which inceſſantly ſends up a 245-p378- 
riſing very high, without Noiſe, Smoak, or Smell; yet it gives a very great 

Heat, and it has been obſerved to be thus in all times, except of great Rains, 

which put it out for a time; but when that is over, it burns with greater 

Vigour and Heat than before. The Sand about it, when turned up, ſends 

up a Flame: but within 3 or 4 Yards of it there grows Corn all round 

about ; for it continues always in the ſame _ SY | 
This Flame ſeems to eed from à Vein of Bitumen or Naphtha, that 

Crops (as the Miners call it) only here; which when by Plowing, or ſome o- 

ther Accident, the upper Cruſt has been turned up, Mas kindled into a Flame 

by the Heat and Agitation of the Air, as other Salino-Sulphureous Bodies are, 

of which Eſquire Boyles Phoſphorus is a particular Inſtance. The like Spon- 

taneous Aſcenfion is ſeen in many Mineral — tt none that I know of, 

ſo quick in its Production, or ſo laſting, as this is; the whole Wood and 

Fields having been deſtroyed by them. The Neighbours there have been fo 

little curious to obſerve it, that they believed there was a great Hole in the 

Flame-Place ; but he found it to be firm Ground. Neither does any 

there remember when and upon what Occaſion it firſt began. The Ha- 

ming Well near Wigan ſeems to proceed from a Cauſe much like this, in which 

you may boil an Egg, and upon the approaching of a/ Lighted. Candle, it 

takes Fire; both ſeem to proceed from a Naphtha or Subtile Bitumen, only 

that in a hotter Country, and being in a dryer Soil, is more Subtile and In- 

flammable : juſt as the Petroleum which is to be found in {raly is a White 

like Spirit of Turpentine, and is more penetrating than the Petroleum which is 

to be found in the Northern Countries; an inſtance of which we have in 

a Wel two Miles diſtant from Edinburgh, called the Baulme Well, of a Black 

Red Colour and very Thick, but being diſtilled, does in Colour, Taſte and 

Smell, reſemble that of Taly. Ut "x 
The Spomaneous Aſcenfion of the Naphtha ſeems to he made out by the Smell 

that our Bitumen near Edinburgh yields, being moſt like Coal Smoak. There 

are three ſuch Fires on the fame Hills that are extinguſſh'd in the Summer, 

but burn in the Winter; the reaſon of which I judge to be, that the Bowels 

of the Earth being cooler in the Summer than in Winter, do not ſend forth 

that Quantity of - thoſe Subtile Exhalations, as may be ſuſſicient to maintain 

a Flame in Summer; but in Winter, the Bowels of the Earth being -hot- 

ter (which is made evident by the ſmoaking of Springs in Winter, and not 

in Summer, and the Experience of Miners) greater Plenty of Steams are ſent, 

forth, which in the Air are agitated into a Flame, the brisk Motion of the 

Parts one againſt another being promoted by the Subtilty and brisk Mo- 

tion of the Aerial Particles, que mutuas dant opera. 
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To paſs by what is related by Beroſut, Orpheus, and other leſs oredi- 
be court about the Eruptions of this Mountain, both at the time of 
the Ingreſs of the nian Colxies into Sicily, and that of the Arg:nauts (which 


= out latter was in the 12th Age before the Chriſtiau Account ;) we ſhall firſt rake 


bur. ». 46. notice of that which happen d at. the time of the Expedition of AEneas : 


p. 967. 


Lib. 3. 
Eneid. 


. 
of. this, Mountain. They have, alſo, tound ſeveral Bridges of — 


who being terrify'd with the Fire of this then burning Mountain, left that 


Iſiand; whereof Virgil gives a notable Defcription. 

After this, we find in Thucydides, that in the 76 Olympiad, which is about 
476 _ Chriſt, there was another Fire ; and about 50 Teats after that, 
another 
Then, in the time of the Roman: Confuls, there happen'd 4 Eruption, ol 
ina, recorded by Diodorus Siculus, and Polybius: 

The next was in the time of Julius Ceſar. related by the ſaid Diodorus, to 


| have been ſo fierce, that the Sea about Lipara (an Iſland near Sicily) by its 


fervent Heat, burnt the Ships, and kitled all the Fiſhes thereabour. 
Another we read of in the Reign of Caligula, about 40 Years after Chriſ, 
dy for — ſo dreadful,” chat * made chat n e being in . to 
1 1 7 
oe the Martyrdom of the Rom S. Agatha, it bumed- again very 
fiercely ;| though ſome ſay, dee by virtue of her en, it was . 
rom reaching Catanea. -- 
Aga in it burnt' A? C 9125 in the Regwef Charles A. a SNL 
Then from the Vear 1160 to 1169 whole Sicily — RY nd many 
terrible Earthquakes ; and rhe”Eruptions of the ſame Mountain deſtvoy'd 2 
vaſt Tra& of inhabited Land round about it, and reach'd as far as Cata- 
vea; the Cathedral of which it — and the religious Men living 
1n = 4 nen n 
in, in the Year 12 there huppened Another terrible F. ire, about the 
aer; the Death of . King of Sicily and ener 7 
A. 1329, until 33, there was another. he 
A. 1408, another. 
. 1444, another, Which laſted till 1447. ' 
"M1536, another, Which lafteds Lear. 
A. 1633, another, contituing ſeveral Nan 
lcd, it burt on che North-Eaſt ſide, ee fs ah Fire, 
chat by the fiery Torrents, cauſed thereby, great Devaſtation was made ; 
as Kircher relates in his Mundus Subterraneus.; whoſe Affiſtance we have alſo 
made uſe of, in the foregoing Chronology, together with that of Philotbeus. 
- Theſſame Abbe, haying been in Scih himſelf, obſerveth, that the Peo- 
rie — for Pilprice-Stownss ; do- find at the Depth of 100 
Dafoe, . t 68 Feet) Streets, paved with Marble, and many 
aa of | Ariat; ; an Argument, that Towns have ſtood there, 
in former Ages, which have been overwhelmed by the Matter caſt out 


> 
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| Stones, doubtleſs made by the Flux of ery F, en 


much raiſed ſince. 


XII. There was for the Space of 18 Days before this Fire broke out, a 
thick dark Sky in thoſe Parts, with TAROT ADR Lightning, and fi wen XD 
Concuſſions of the Earth; which the People make terrible Reports of, I 
never ſaw nor heard of any Buildings caſt down thereby, ſave a ſmall Town, 227 P1088. 
or Village, called Nicalof, about half a Mile diſtant from the new Mouth, 
and ſome loch other flight Buildings among Towns, that were after 
over-run by the Fire. header it was obſerv'd, that the old Top or Mouth 
of AEtna did, for 2 or 3 Months before, rage more than uſual ; the like of 
which did Volcan and Strombolo, two burning he lands to the Weſtward : And 
the Top of Ærna, much about the e.. time, has ſunk down into its old 
Vorago or Hole, in that tis agreed by all, that had ſeen this Mountain be- 
fore, that it was very much lower d. 
It firſt, broke out on the 11th of March, 1669, about two Hours before 
Night, and that on the South-Eaft-ſide, or Skirt of the Mountains, about 
20 Miles between the Old- Mouth, and 10 Miles from Catanea. At firſt it 
was pms to advance 3 Miles in 24 Hours; but at our being there (9 
hen we were come within a ſhort Mile of — — 
er — rate of a Furlong a e ; and after this Degree o Progrets it —— 
tinued for 15 or 20 Days after, paſſing under the Walls of Catanea, a good 
way into the Sea: But about the latter end of this Month, and the begin- 
ning of May, (whether it was, that the Sea could not receive this Matter faſt 
enough, or rather that the Mouth above did caſt out a larger Quantity) it 
bent all its Force againſt the City ; and having wrought itſelf up even with 
the Walls thereof, over it paſſed in divers Places: but its chief Fury fell 
n a very pretty. Convent, which was that of the Benediſtines, havin 
ns and other Grounds betwixt them and the Wall; which, ——— 
had filled up, it fell with all its Force on this Convent, where it met with 
= Reſiſtance ; ; which made it ſwell (as uſually. it did, where it met with 
bſtruction) almoſt as high as the higher 8 in the old London Ex- 
hag 3 this Convent being but much after that Faſhion, though conſidera- 
bly y bigger: Some Parts of this Wall were driven in, whole and entire, al- 
oot; as appear d by the riſing of the Files in the midſt of the Floor, x 
and bending of the Iron-Bars.that went eroſs above. And ?tis certain, had 
this Torrent fallen in ſome other Part of the Town, it would have made 
great havock amongſt their ordinary Buildings; hut here its Fury ceaſed 
upon the gth. of | May, n in little Channels or Streams, 


y into the Sen, It had a the, IS Country, 
— Fon and Villages, where were were of 


Note, containing 
or 4 thouſand Inhabitants, and ſtood in a very ute ; And pleaſant. 
ry, where the Fire had. never made any Devaſtation But now: 


there is not ſo much as am Sign. where, ſuch.'T'owns hape food; only the 
Church und Sreepl of one of chew, high oa ao upon kigh Ground, 


does {till appear. - e % 28) 4d 00 fois od TAY NM. 0741 1 * 44 
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As to the Matter which thus ran, it was nothing elſe but divers kinds 
of Metals and Minerals, render'd liquid by the Fierceneſs of the Fire in the 
 Bowels of the Earth, boiling up, and guſhing forth, as the Water doth at the 
Head of ſome great River; and having run in a full Body, for a Stone's Caſt, 
or more, the Extremity thereof began to cruſt and curdle, becoming, when 
cold, thoſe hard porous Stones, which the People call Sciarri, having the near- 
eſt reſemblance to huge Cakes of 'Sea-Coal, full of a fierce Fire. 'Theſe came 
rolling and tumbling over one another, and where they met with a Bank, would 
fill up and ſwell over, by their Weight bearing down any common Building, 
and burning up what was combuſtible. The chief Motion of this Matter was 
forward; but it was alfo dilating itſelf, as a Flood of Water would do on even 
Ground, thruſting out ſeveral Arms, or Tongues, as they call them. | 
About 2 or 3 a-clock in the Night, we mounted an high Tower in Cata- 
nea, whence we had a full View of the Mouth, which was a terrible Sight; viz. 
To ſee ſo great a Maſs, or Body of meer Fire. Next Morning we would 
have gone up to the Mouth itſelf, but durſt not come nearer than a Furlong 
off, for fear of being overwhelmed by a ſudden Turn of the Wind, which 
carried up into the Air, ſome of that vaſt Pillar of Aſhes, which, to our Ap- 
prehenſion, exceeded twice the Bigneſs of Paul's Steeple in London, and went 
up in a ſtrait Body to a far greater Height than that; the whole Air being 
thereabout all covered with the lighteſt of thoſe Aſhes, blown off from the top 
of this Pillar : And from the firſt breaking forth of the Fire, until its Fury 
ceaſed (being 54 Days) neither San nor Star were ſeen in all that Part. 
From the outſide of this Pillar fell off great Quantity of Stones, but none 
very big; neither could we diſcern any Fre in them, nor come to ſee where 
the fiery Stuff broke out, there being a great Bank, or Hil of Aſbes betwixt 
it and us. At the Mouth, whence iffued the Fire, or Aſhes, or both, was a 
continual Noiſe, like the beating of great Waves-of the Sea- againſt Rocks, 
or like Thunder afar off; which, ſometimes, E have heard here in Meſſina, 
though ſituated at the Foot of high Hills, and 60 Miles off. It hath: alſo 
been heard 100 Miles Northward of this Place, in Calabria (as J have been 
credibly inform'd) whither the Afhes have been alſo carried: And ſome of 
our Seamen have alſo reported, that their Decks were covered therewith at 
Zam, though it is likely not very thick. n. 
Ba. Cap. 1. About the middle of May we made another Journey thither, where we 
found the Face of things much alter d; the City of Citanea being 3 Quarters 
of it compaſſed round with theſe Stiarri, as high as the top of the Walls, and 
in many Places it had broken over. The firſt Night of our Arrival, a new 
Stream or Gutter of Fre broke forth among ſome Siarri, whieh we were walk- 
ing upon an Hour or two before, arid they were as high as to be even with the 
top of the Well. It poured itfelf down into the City in a ſmall Gutter of 
about 3 foot broad, and nine foot long, of meer Fire, the Extremities ſtill fal- 
ling off ineo thoſe Scinrri; but this Stream was extinct by the next Morning, 
though ir had filled up a great void Plaee with its Sciarri. The next Night 
was's much bigger Channel” diſcovered, pouring itſelf over another Part of 
the Wall into the Caſe-Dirch, which congiqued (as we were inforw'd) ſome 
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Days after our Departure. Divers of thoſe ſmall Rivulets did run at the 
fame time into'the Sea. | 419 
It was obſerved, that thoſe Streams of Fire never grew broader, nor viſibly 
longer, nor moved out of the place they were ſeen in, which puts us a little 
more to examine their Working ; and we did conclude, that not only then, 
but in the Fury alſo of its running, it made itſelf certain cruſted Gutters 
to run in, to keep itſelf, as it were, from the Air, which by degrees did cool: 
and fix it ; as more plainly appeared above at the Mouth, where, the firſt 
Time of our going thither, we found the Sciarri generally thus cold and 
fix d · And hence alſo it might proceed, that theſe live Sciarri, meeting with 
any Bank or high Ground, would puff and ſwell up, till they had overcome 
it: ſo that in many places, eſpecially under the Walls of Catanea, were Val- 
leys of thoſe Sciarri, and the Fire never broke forth, or diſcovered itſelf in 
thoſe Streams, until it had gained its Height; for thoſe Rivulets ever went 
declining. 5 
It having ſpent 2 Days about Catanea, we again went up to the Mouth, 
where now, without any Danger of Fire or Aſhes, we could take a free View 
both of the old and new Channel of the Fire, and of that great Mountain of 
Aſhes caſt up. That which we gueſs to be the old Bed or Channel, was a three- 
corner d Spot of about 2 Acres, with a Cruſt or Sciarri at the Bottom, and up- 
on that a ſmall Cruſt or Surface of Brimſtone. It was hedged in on each fide 
with a great Bank, or Hill of Aſbes; and behind, and at the upper End, roſe up 
that huge Mountain of the ſame Matter. Between thoſe two Banks the Fire 
ſeems to have had its Paſſage. At the upper End in the Nook, upon a little 
Hillock or cruſted Sciarri, was a Hole about 10 Foot wide, whence it is pro- 
bable the Fire iſſued, and-it-might have had ſeveral other ſuch Holes ſince, 
either cruſted over, or covered with Aſhes. At the Bottom of this Hole the 
Fire was ſeen to flow along, and below it was a Channel of Fire, beneath that 
Surface of Sciarri, which being cleft a-top for ſome Space, we had an eaſy and 
| leiſurable View of the Metal lowing along, whoſe Superficies might be a Lard 
broad, tho poflibly it carried a great Breadth underneath, the Gutter going 
: floping. What Depth it had, we could not gueſs ; it was impenetrable . by. 
Iron Hooks, and other Inſtruments we had. We were very deſirous to hare 
got ſome of this Matter at the Spring-head, but we could penetrate no more 
into it, than with one's Finger into the Palm of the Hand. Pis likely that 
ſome Running may have been more yielding than we found this. From this. 
Channel, but eſpecially from that Hole above it, iſſued great Store of a ſtrong 
ſulphurous Smoak, where with ſome of our Company were, at firſt, almoſt ſtifled;. 
thro Inadvertency. About once in a Quarter of an Hour, there would riſe- 
a Pillar of Smoak, or Aſhes, but nothing comparable to the former, which 
to come from the middle Top of that new-made Mount. 
At this our laſt being at Catanea, we found the People buſy. in barricading 
the Ends of ſome Streets and Paſſages, where they thought. the Fire might 
break in; and this they did. by pulling down the old Houſes thereabouts, and 
ing up the looſe Stones in manner of a Wall, which, they ſaid, would reſiſt 
the Fire, as not being mixt with Lime; though it was the great Weighs age 
e! | rce: 
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| _—_ breaking into the City, but pouring itſelf over the Malls, as hath been 
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Force of that fiery Matter in prefing forward, and not its burning, that 
overthrew the Buildings, as plainly appeared in the Convent of the Benedic- 
eines, and in the Tows-walls, where the great Deluge of Fire did pour itſelf ; 


Unto this very time, tis ſaid to have run a Mile into the Sea, and as 
much in Front, tho it was much lefs when we were there. The Shore goes 
gently declining ; having at the Extremity of the Stiarri about 5 Fathoms, 
and about half as much they are above Water. The Superficies of the Wa- 


ter, for 20 Foot or more of thoſe. Rivulets of Fire, was hotter than to en- 


dure one's Hand in it, tho deeper it was more temperate ; and thoſe live 
Scarri ſtill retained their Fire under Water, as we ſaw, when the Surges of 
the Sea 'retreated-back in their ordinary Reverberations. | 

The general Face of theſe Sciarri, is, in ſome reſpe&, not much unlike, 
from the Beginning to the End, to the River of Thames in a great Froſt, at the 
Top of the Ice above Bridge; I mean, lying after ſuch a rugged Manner in 
t Flakes: but its Colour is quite different, being moſt of a dark 
Blue, and ſome Stones, or Rocks, of a vaſt Bigneſs, cloſe and ſolid. 

But notwithſtanding their Ruggedneſs, and Store of Fire, which we could 
{ee glowing in the Clefts and Cavities, we made ſhift to namble over a good 
part of them; as tis faid alſo, that People would do the ſame in its greateſt 

iolence of Burning: For as thoſe live Sciarri, and thoſe Rivers of Fire them- 
ſelves, were ſo tough and impenetrable as to bear any Weight; ſo the Su- 
perficies of the Sciarri might be touched and handled, the Fire being inward, 
and not to be diſcerned but near hand, eſpecially in the Day-time. And 
*rwas ſomewhat a ſtrange Sight, to ſee ſo t a River come ſo tamely for- 
ward; for, as it-approached unto any Houſe, they not only, at good leiſure, 
1 Goods, but the very Tiles and Beams, and what elſe was 

; I ſhall add, That the whole Country, from the very Walls of Catanea to 20 

Niles on this ſide, is full of thoſe old Sciarri, which former Eruption, have 
caſt forth, tho the People remember none ſo big as this laſt, or that burſt 
out ſo. low. This Country is, notwithſtanding, well cultivated and inbabi- 
ted: for length of time hath either mollified much of thoſe old Sciarri, or 
new Moulds or Aſhes have overgrown them; tho there {till remains much 
Country, | which, it may be, will never be made ſerviceable. 

What is the perpendicular Height of this Mountain, I cannot learn. It 
cannot, nn. be rightly taken, being ſo ſubje& to alter its Height and 
Shape : But it is a very goodly Mountain to look upon, as one paſſes by 
Sea to the Eaſtw ard, ſtanding alone by itſelf, riſing from the very Shore; 
and, at ſhorteſt Paſſage, is reckon'd twenty Miles up to the Fop, tho from 
Cutanea it hath thirty Miles as before. 1 e 


geln. A good Quantity of Aſbes being taken up in divers Parts- of and about 
82 Piet. 2 S 4 Top up 


at „ or the Mouth of: the new made Mountaid, 

ſome a Mile off, ſome four, ſome ten Miles; ſome but half a Mile niſtant, 

and others on the Skirts of the ſaid Mountain; the four ws 
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-found very dry like Duſt ; but the two latter being very moiſt, though in 
Sicily (as we are inform d) they have lain a good while expoſed to the t of 
the dun: befides that, the two laſt differ from one another, in that one ſort 
of them conſiſts of hard and ſmall Lumps, the other of very ſoft dirty Grains; 
yet both moiſt, and of a vitriolate Taſte. 215d 
Some of the Sciarri are coarſer, taken up at ſome diſtance from the Mouth; 
and of theſe ſome black, with a Cruſt Brimſtone, ſome of a red Hew, o- 
thers are finer, and faid to be got out of the Gutters of Fire at the very 
Mouth. Both theſe kinds are light; bur then there is a third fort of Stone, 
very ſolid and ponderous, which ſeems to be made up of a Conflux of divers 
Minerals melted together. 

'The Fire ſpread about three Miles in breadth, and ſeventeen Miles in 


XIII. 1. When the Eaſterly Wind had blown about 6 or 7 Weeks, till; as 4» Au 


I gueſs, about the fourth of June, 1693, the Mountain in the Iſland Sorca 1. 


ordinary, which conxinued for 5 or 6 Days; during which it was dark and 11. 


cloudy Weather: till at laſt it brought forth, not only a moſt prodigious . 
Flame, but alſo ſuch a black and fulphurous Vapour, that the Infabi- 1266. 
tants of Hiſv (being a. Village in the weſtern part of the Iſland, and neareſt p 4. 


tothe Opening of the Mountain) were wholly covered by it; and after- 
wards followed a whole Stream of burning Brimftone, which conſumed 
many that could not eſcape. Aſterward the Inhabitants pereeived, that a 
Part of the faid Mountain was ſunk. down ;. and three or four Days after 
another Part; and ſo from time to time, until the burning Lake was be- 
come almoſt as great as half of the Iſland : Wherefore the Inhabitants went 
on board of their. Veſſels and Boats, from whence they perceived that huge 
great Pieces of the Mountain fell into this fiery. Lake, as into a bottomleſs 
Pit, with a moſt prodigious Noiſe, as if a whole Cannon were diſcharged. . 
But the moſt remarkable thing was, that the more vehement the Fire was, 
the leſſer the Ifland: was ſhaken. The Inhabitants of another Ton called 
Wirec, upon the Eaſt- ſide of the Iſland, not thinking themſelves in ſo great 
Danger, (the Opening, or fiery Lake being yet at ſome diſtance) remained 
a Month longer, until they ſaw the ſame continually approaching them. 
They- obſerved that when great Pieces fell down, and that the Lake be- 
came wider, the Noiſe was ſo much the greater: ſo that they ſaw no likes - 
lihood, but that all the Iſland would be ſwallow'd up. Wherefore they una-- 
nimouſly tranſported themſelves ro Banda, leaving all their Moveables for 
want of Veſlels, and arrived at Amboyna this r8th ot'Fuly 1693. „05 
Several burning Mountains have now been filled up and quenched; 
_ have. begun to open themſelves, and. caſt out Fire; as in the Iſle 
aus, 


There is likewiſe n upon the Iſland Cælebes: And in 
5 infinite Number: of Places, there is hot Water found, if you dig but 10 
oOt deep. 11. L109 D 


Ia: 


began early in the Morning, about Day-break, to caſt out more Fire than Mountains i» 


Crying of a great many People, cauſed by the Fires. It often caſteth 
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In the Mountains of Ternata, is always heard a terrible Noiſe, as of the 


out Stones, and is probably exceeding deep; and the rather, becauſe it 


is likely that the 


eral ing Mountains of the Molucca Iſlands, are 
beneath conſumed by the ſame Fire, which joineth the ſpacious Openings 


together. 


The burning Mountain upen Bands, caſteth- forth' a -prodigious Quan- 
tity of Smoak and Aſhes, oftentimes much Fire; and makes a No 
as if a great many of the greateſt Cannon were heard all at once. 


This Mountain hath caſt out ſo many Stones, (and ſome near ſix Foot 


long) that the adjacent Sea, which has been forty or fifty Fathom deep, 


is not only fill'd up there, but they become many Fathoms higher than the 


By-———n. 
216. P · 42. 


Water; whereby it may be conjectured, how large the inward Cavities of 
this Mountain are. | | 

2. After ſeveral vain Attempts, to ſearch and examine the Conſtitution 
of the Opening of the Burning-Mountain, in the Iſle of Ternata; at laſt, ha- 
ving paſled'thro' great Difficulties, and mounted very dangerous Precipices, 


we arrived at the Top, Octob. 12. 1693. When I firſt approached this terrible 


fire-vomtting Opening, wherein there is an inexpreſſible Noiſe, I could ſee no- 
thing of the inward Parts, by reaſon of the Smoak : Wherefore I went back 
a little, tarrying for a better Opportunity. After ſome time, I found the 
Smoak very much diminiſh'd ; and making haſte to the Mouth of it, I ſaw 
the Opening which is underneath the North-ſide, from whence the Cavity 


extended itſelf towards the South, till the Edges, on both ſides, came to ter- 


minate at the North-ſide of that which was fallen in: Wherefore we went 
towards the Eaſt- ſide, to look into the weſtern Cavity; but we ſaw nothing 
but a fiery and flaming Subſtance, and the Conveyances of it. We did not 
venture to go to the North-ſide, to ſee into the South Cavities ; not only be- 


cauſe of the Southerly Wind, but alſo becauſe, tis like, that the moſt ſpa- 


cious Antra are on the South-ſide, which cauſeth the Smoak to be driven 
Northerly ; and becauſe we had formerly met with Pieces of burning Matter, 
that were caſt out towards the North-ſide. Having ſeen enough, and ſatisfy d 
my Curioſity, we withdrew, and returned to Malayen, bringing with us 
ſome Pieces of Branches of the fruitful Gove- trees that we had paſſed 


b . © | b 5 

” "The Northerly fide of this burning Hole, is at the utmoſt Height of the 
Mountain to the Northward, or from Hori. To the Weſt and Eaſtward of 
it there is, on each ſide, a Hill higher than the Brinks of this Hole, both of them 
grown over with Reed or Cane, by the Inhabitants call'd Cannacauna : The 
molt weſterly is ſituated more northerly from the Hole; on the South- ſide of 
this we got up. The moſt eaſterly, on the contrary part, lieth more back- 
wards from it, and to the Southward of it. The Southerly Hill, on the Weſt- 


ſide of the Mountain, turns about to the Eaſtward, with a Riff or Ridge, and 


terminates at the North- ſide of the Mountain. The Mouth of this fearful 
Hole, on the Weſt and South-Eaſt ſides, is ſurrounded, as by a Bank; each 


Bank having a ſeveral Ditch, and the Brink of the Mouth is upon dne 
— : art, 
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part deſcending on the Outſide. The three Hillets neareſt to the Hole are 
quite barren, and nothing bur Stone ; but the moſt remote is covered with 
thick Reeds. | 

Round about the Hole lies ſcattered, much of the Matter that hath been 
caſt forth ; and it is perceivable, that it muſt be ſoft when it comes out, be- 
cauſe it falls flat, according to the Figure of the Place where it falls. The 
Colour of it is dark green, not clear, but ſomewhat grey ; and this Matter 
generally does burſt, or ſeparate itſelf as the Dung of a Cow. There are of 
this both great and ſmall Pieces, now turned into Stone, being inwardly 
blackiſh, and ſpongeous, mixt with white Spots : And to give you ſome fur- 
ther Particulars of this burning Mountain, I have obſerved, that the ex- 
treameſt or moſt ſoutherly round Bank, is all covered with Cannacanna; and 
it is the higheſt alſo. "The Smoak which, in reſpe& of Malayen, ſeemed to 
come forth out of a higher Place, now in the deſcending of the Mountain, 
doth notwithſtanding ſeem to come forth at the ſame Height. 

There is a barren Hilf, that ſeems to be ſituated on the North-ſide of the Top, 
alittle deſcending towards Malayen, but it is about the ſame Height as the 
higheſt Top that is ſeen from Malayen. Furthermore, the Reaſon why the 
Smoak ſeems to come forth from a higher Place, is becauſe the Opening is more 
ſoutherly ; and then in regard of only Malayen, it ſeems that the Smoak comes 
forth more towards the midſt. Wherefore I do certainly believe, that the 
right Opening formerly has been where the round Banks now lie; that is, to 
the Southward : For, whereas, after a good Space of violent Burning there 
groweth a ſmall Bank; any Perſon that ſhould ſee the Situation, would be 
| of my mind. And beſides, it being 9 or 10 Years ſince the laſt Burning was 
3 perceived, there are to be ſeen round about the Opening (beſides the Bar- 

renneſs on both ſides, which is ſome diſtance from the Opening, in deſcendin 

towards theWelt and North-ſides, as alſo above on the South and Falt-ſides) 
| Trees all about, of an equal Thickneſs, as all grown ſince that time, and 
: now newly burſt and burnt by the Fire. | 
| Laſtly, My Opinion is, that, altho the Smoak of it hath not been ſeen from 
below, the Fire nevertheleſs hath not diſcontinued ; becauſe the inward Noiſe 
| is ſo terrible, that any Perſon whoſoever hears it, will judge with me, that 
it is a bottomleſs Pit of the vehementeſt Fire, which cannot be quenched while 


J the World laſts. The Horror and Danger that one undergoes who will ſee 2 

t this, is rather to be conceived by Thoughts, than expreſſed by Words. 

p 3. Nov. 2. 1694. A very thick Snoak was ſeen about the Top of the Mount 8. 
e Gouncng Apy,which was much augmented on the 2 1ſt and 22d, and that Night P. 530. 


f the Flame broke out: On the 23d, 24th, and ſome following Days, the Fire 
P was continually encreaſing on the Weſt-ſide, and with ſuch Blows, as if the 
* greateſt Pieces of Cannon had been diſcharged: ſo that we were fearing 
d that the whole Mountain ſhould have been caſt upon us. A Day of Humilia- 
al tion and Prayer was proclaim'd by the Government againſt the 7th, throughout 
h all Banda. Sometimes the Mount brought forth ſuch a Noiſe, as the greateſt 
it Storms can do about the Rigging of a Ship, or a Building on Shore; and af- 
vs terwards followed Stones, on the Meſt-ſide, as far as the Sea, which was a hor- 
Vor. II. Eee rible 
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rible Spectacle. Fiſhermen have related to me, that ſo many Stones have 
been caſt out already, that the Place where they uſed to fiſh with Lines at 
40 Fathom Water, is now dry; and the Fire cometh out of the Water ſo ve- 
hemently, that it is dteadful to ſee, and the Water is ſo hot that we can- 
not come near it : And now the Mountain burneth moſt towards the Side 
of the Loutoir. The Trees on the Eaſt and Welt fide are altogether ſpoil'd, 
and rhe Weſt- ſide is covered with Stones God knoweth how high. The 
Stink of Brimſtone, during the Weſterly Monſoon, is ſo intolerable, that one 
could ſcarce endure it in the Streets of Neira, where it cauſeth a great Sick- 
neſs. The Water which runneth down, is, by reaſon of the Brimſtone and 
Sali- Petre, become ſour, and without a natural Taſte. The Gardens which 
were on the Gownong Apy, and formerly brought forth great Store of Fruits 
for Man's Livelihood, are partly covered with Stones, and partly deſert. 
The greateſt fear is, becauſe it is conſum d inwardly towards the old Hole, 
which was blown up in the Year 1615 ; and becauſe the Fire ſeemeth to take 
its Courſe towards the, South-weſt, and that it being quite hollow there, 


will tumble inwardly, or be ſubverted. 


4. The Mount Gewnong Apy caſteth out Stones round about the Mountain, 
_ the Fire aſcendeth ſo high, that we can ſee it above the High-land at 

er. 

5. Mount Gownong Apy (burning continually) doth caſt out ſo great a 
Quantity of Fire and Aſhes, that the Trees of the Country Neira, and part 
ot thoſe on the high Country of Loutoir, is ſo much covered with Aſhes, 
that not one good Fruit is to be expected from them. 

6. At Neira there is neither Leaf nor Herb. The Ground is cover'd with 


Stones and Aſbes; one half of the high Country is likewiſe in a ſad Condition, 


many Trees are wholly or partly dead, and the reſt lingring. 'There is not one 
Houſe at Neira without Damage, ſeveral are quite demoliſhed to the Ground 
by the Weight of the Duſt and Aſbes. 

Thoſe of Denter, Weyer, Celam, and the inward Coaſt, as far as Wulling, 
have likewiſe a ſad Experience of this Calamity. We are ſometimes viſited 
with Earthquakes ; and eſpecially May 11th 1695, about 2 a- clock in the 
Afternoon, we had 2 hard Motions. 


By.M:Nich, 7. The Mountain Kemas, or Brothers, in the Territory of Manado, is 
5. f. 529. blown up With a moſt dreadful Noiſe, as of the hardeſt Thunder, which 


228. p. 3829. 


cauſed. Darkneſs' and an Earthquake, with very heavy Blows, and other 
diſmal Signs at Ternata- Which Noiſe hath alſo been heard at Amboyna. 
The - Mountain of Brimſtone upon Amboyna, call d Wawany, does alſo burn 
i | 

From all which it ſeemeth evident, that in thoſe Parts and Seas, there are 
x s Fires, having a mutual Communication one with another: which 
God knoweth but may, at ſome time, cauſe the ſudden Subverſion of them, 


and conſequently a | notable Change, or Alteration of the World's Globe. 


'Thoſe Who have ſeen theſe Things with their own Eyes, have told me, 
that when a Hole is made in the Ground 10 or 12 Foot deep, the Ground is 


arm. 
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XIV. 2. On the r9th of Jan. 1664 at divers Places near Oxford, was ob- 4» Eante | 
ſerved a ſmall Earthquake towards Evening. In Oxford itſelf, I do not hear B 
that it was obſerved to be an Earthquake ; yet I remember, about that time 75s TJ 
(whether preciſely then or not, I cannot fly) T took notice of ſome kind of «. 10. f. 166. 
odd Shaking or Heaveing, I obſerved in my Study, but did impure it to 
the going of Carts, or Coaches, ſuppoſed to be not far off ; though * I 
did take notice of it, as a little differing from what is uſual on ſuch Occa- 
ſions, and wondered the more that I did not hear any: But not know 
whar elſe to refer it to, I thought no more of it. And the like Account 
have had from ſome others in Oxford, who yet did not think of an Earthquake, 
it being a rare thing with us. 
*. = my Notes, concerning my Thermoſcope and Baroſcope for that Day to 

e. | KO 2 


1668. January. | Thermo. — 3 
Day. Hour. Inches. Inches. Wen. | 

19. 8. Morn. | 14.3 294 Hard Froſt. Cloſe. 
4 Even. 144 | 294 Hard Froſt. Cloudy. 

| 9. Even. 144 | 293 Kain. Wind. 
20. 8, Morn. 153, | 283 ' Sunſhine. Wind. 


I hear, it was obſerved at Blechington, above 5 Miles to the North of Ox- 
ford, and ſo along by Boſtol, Horton, Stanton St. John's, and ſo towards 
R Whately, which is about 4 Miles Eaſtward from Oxford. Not at all theſe 
| Places at the ſame time, but moving forwards from Blechington towards 
Whately: For it was at Stanton about 6 of the clock, or later (as I underſtood 
from Mr. Boyle, who was there at that time) but had been at Blechington 
a good while ſooner. And I am told, that it was taken notice of by Dr. 
, Holder, (a Member of our Society) who was then at Blechington, to be ob- 
ſerved by thoſe in the further part of the Garden, fome very diſcernable 
5 time before it was obſerved by thoſe in the Houſe; creeping forward from 
, the one place to the other. 
r 2. Riding ſomewhat late betwixt Oxford and a Lodging I have at a place — 
| 
R 


4 Miles diſtant from it, I found the Cold very piercing, which put me upon: 8 
galloping at no very lazy rate; and yet before I could get to my Lodgings, 
| found the Wind turned, and felt the Rain falling. This Accident, con- 
e ſidering the ſhortneſs of the time, and that it was preceded by a ſettled Froſt, 
h was ſurpriꝛing to me; being one of the greateſt and ſuddeneſt Alterations 
ob the Air, I had ever obſerved. Soon after (by my Gueſs about an Hour) 
e. there was a manifeſt Trembling in the Houſe where I was, which ſtands high 
>, in compariſon- of Oxford : But it was not there ſo great, that I ſhould have 
is taken any notice of it as an Earthquake, if J had not been advertiſed of i, as 
being taken notice of by the People of the Houſe. Svon after there hap- 
7 — pened 


— 
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pened a brisk Storm; whereupon I ſent to make Inquiry. at a place called 
Brill, which ſtanding upon a much higher Ground, I ſuppoſed might be more 
obnoxious to the Effects of the Earthquake. The Perſon I ſent to, writ me 
a Ticket; whoſe Subſtance was, 'That the Earthquake there was much more 
conſiderable, than where I lodged ; and that a Gentleman's Houſe in the 
Neighbourhood trembled very much, ſo as to make the Stones manifeſtly 
to move to and fro jn the Parlour, to the great Amazement and Fright of all 
the Family. The Hill whereon this Brill ſtands, I have obſerved. to be very 
well ſtored with mineral Subſtances of ſeveral kinds. I have been inform- 

ed by others that this Earthquake reached a good many Miles. 
. 3. I conceive the ſubterraneous Steams might be the Cauſe of ſuch a Mid- 
By Dr]. . land Earthquake. And I know no ſurer or better Way to find out the Na- 


 P-357- ture and Properties of thoſe Steams, than by obſerving the Effects, and all 


the Alterations of the Air, as Mr. Boyle and Dr. [Wallis have done. 


nakeat XV. Sept. 17, 1683. An Earthquake happen'd here at Oxford - The Rarity 
Oxford, of ſuch Effects make many People not know what they are; and by 
I. The pi heightning their Surprize, impoſes upon their Judgments. One fancied it 
Ns, to be the falling of ſomething about his Houfe ; another the tumbling of 
* Wood; a third the rattling of a Cart; one, one thing, and one another, till 
either a mature Deliberation, or Intelligence from other Hands, convinced 
them to the contrary, and ſatisfy d them it was an Earthquake : Beſides, the 
ſhort Contifiuance of the Trembling, would hardly permit them to make 

any accurate Obſervation. | 
I, for my part, perceived the Sound and Motion very plainly ; and though 
when I ſaw the Clearneſs of the Morning, I judged that to be an Ear:hquake, 
which otherwiſe I might have thought to have been only a diſtant Thunder, 
yet had I not fo clear an Impreſſion of it in my Mind, as to make any con- 
{iderable Obſervations of my own: So that what I ean afford you, will be 
only ſome occaſional Reflections upon Earthquakes in general: and Remarks 
upon the Intelligence which I have picked up here and. there, concerning 

this in particular. 1 | 
1. This Earthquake happened at a time, in which ſuch Effects are commonly 
experienc d, if we may credit Ariſtotle, who tells us, That they are molt 
frequently, tho not always, in Spring and Autumn; in which there is ge- 
nerally a greater Abundance of Moiſture ſucked up, more Vapours, and a 
larger Quantity of Nitre, (as Experience doth 3 all which 
Ingredients may conſpire to the producing of an Earthquake : For if we 
conſider how capable they are of a large Expanſion, how forcible they are 
when rarefy'd in Veſlels, cloſed and placed over the Fire; in Æolipyles, 
from which they break out with forcible Blaſts, or in Winds, which fre- 
wg roceed from the Rarefaftion of ſuch Principles; we may ſuppoſe 
at thoſe Yapours which produce ſuch t Commotions in the Air, may 
cauſe a conſiderable Diſturbance in the „, when pent. and locked up 
by Cold, or. any ſuch like Accident. RG . 
heh 81 
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2. The latter part of the firſt Week in September was ſo rainy, that moſt 


People were apprehenſive of a Flood, and upon Sunday the gth of September, 


there fell ſome very conſiderable Showers in the Afternoon; but from that 
time it cleared up, and to the End of the next Week, continued very 
warm ang pleaſant Weather. The Evening of Sunday the 16th, was in- 
clinable to Froſt, and the next Morning it was found to be a very hard Froſt, 
for the Seaſon ; and then about Seven of the clock, the Day being very 
Clear and Calm, the Earthquake happen'd. The like Obſervations of Cold 
preceding that of x66; were made by Dr. Wallis and Mr. Boyle. 
- 3- The Quick-ſilver in the Barometer (as J am told by the Operator 
in Chymiſtry here) ſtood as high then as at any time theſe three Years ; 
which, together with a remarkable Calmneſs of the Air, a matter general- 
ly looked upon as one of the Circumſtances which accompany Earthquakes, 
and by many reckon'd among the Signs which fore-run them, may 
be ſufficient to. ſhew how free the Air was from Vapours at that time; 
and ſurely the fewer there were above, the more may be ſuppoſed below. 
4. Enes Fatui were frequently ſeen a few. Days before this Earthquake. 
happen'd ; which may pals for a probable Argument, at leaſt, to ſhew how 
full the Earth was then of Damps and Exhalations, ſince a Sench that hath. 
tainted Well-water after an unuſual manner, hath upon the ſame ac- 
count been generally reckon'd amongſt the Signs of an Earthquake, by. 
which it may be predicted: For by this it was that Pherecydes is ſaid to 
have preſaged the Eaithquake of Lacedemon, and Helmont mentions another 
who pretended to the ſame Fore- ſighit, by taſting the Water of a very deep 
Well in the Caſtile of Lovain. r 5 r ; 
5. 'The Motion of this Earthquake was not of that ſort, which are termed 
Pulſes or Succeſſiens ; ſuch as ſtrike the Ground at right Angles with a. 
violent Shock, or intermittent Knocking, ſo as oftentimes to raiſe the Earth. 
to a conſiderable height, or force their way by a breach: but it appear'd_ 
rather to be ſuch a trembling Motion as vibrates and ſhakes without al- 
tering the Poſition of the Earth, and leaves all things in the ſame Poſture in. 
which it found them. For it ſhook the Earth with a Tremulous and Vibra- 
ting Motion, whoſe Reciprocations were repeated with a great deal of. 
Quickneſs. The Pulſes were, as I could perceive, a little diſcontinued, and, 
jet they came ſo thick that I could not count them, tho" the whole Earth 
quake continued here ſcarce more than 6 Seconds of Time; and when that. 
ended, the Mitus Reſtitutionis, or ſettling of the Building in which I'was, did. 


ſeem to be with a Craſh. | 


6. Now as Tremulbus and Vibrating Motions are proper to produce Sounds, 
ſo was this Earthquake accompanied with a hollow Murmuring Sound, like 
diſtant Thunder, as I have obſerved before, which Sound kept time ſo exatty 
with the Motion, and was ſo conformable to it in all reſpects, that it plain- 
ly appears there was the ſame Reaſon for both. To thoſe that were with- 
in doors it appeared to be more conſiderable, and as it were in the Air a- 
bove, occaſioned chiefly. by the ſhaking of the Building; as we may gueſs. 
by a Blow or Stamp in a Room, which. beſides the principal Sound _ 
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the part which is ſtricken, cauſes another obſcure one, together with a ſmall 
Shakin throughout the whole; and in the Laboratory it was heard more 
loud : For all Sounds have a great advantage there. Bur thoſe who were 
abroad in the Fields and open Air, perceived with a gentle Shaking,. a hol- 
low Murmur towards the Surface of the Earth, not unfirly compared to 
the Groaning of ſome Planks of Elm, Aſh or Firr, when the Application 
of Fire cauſes both a 'Trembling and Sound. That there is a conſiderable 
Heat within the Earth, is manifeſt from the Experience of Mines working 
in the deeper Grooves; from thoſe hot Springs which break out thence, 
from Fermentations occaſioned by Mineral Spirits. Nor is it leſs com- 
monly obſerved, that ſuch Heats and Fermentations within the Earth are aug- 
mented by Froſty Weather, when the Steams being more pent up and hindred 
from breaking out, do work more forcibly upon one another. And that 
Sounds and Tremblings may be produced by ſuch Heat, though it did but 
work upon Air, Watery Vapours, or Nitre, only included in Pores and Cavi- 
ties, appears by ſeveral Experiments ; as that of filling Glaſs-bubbles half 
full with Water and Nitre, which being ſet to the Heat of the Fire will 
tremble with a ſort of humming Sound, and after that break with a great 
deal of Noiſe and Violence. | 

7. This Sound as well as Trembling appears to have been the fame in moſt 
of thoſe places where they were perceived ; from whence we may infer, that 
they were not cauſed by the falling of the Earth or Rock from the upper 
part of ſome Cavern ;. nor from any Commotion of Vapours within the 
Hollows, as Powder works in a Mine, 'by which Similitudes it is uſual to 
expound ſome Earthquakes : For then it would have been perceived more 
plainly in places above it, or thoſe that were near adjoining, and not equally 
conſiderable in Towns of ſuch various diſtances, as Oxford, Burford, Wat- 
lington, Benſon, Brill, and Ailsbury in Bucks ; Wallingford, Radley, Appleton, 
and ſome other places in Berkſhire; with many more round about. | 

8. Yet I cannot but ſay that it was leſs conſiderable in ſome places than in 
others: the Men of ſome Towns ſpeak dubiouſly, eſpecially towards the 
North of Oxford ; and ſome talk of a neighbouring Tous feeling it, tho 
their own did not. Yea, even here in Town the Earthquake was not perceived 
ſo plainly in ſome places as in others; but that may depend upon Circum- 
ſtances, as the Poſition and Form of the Houſes, or ſome Accidents, as 
Noiſe and Carts intervening, which might render it leſs obſervable. - Be- 
ſides, I do not deny but there may be ſome Cuniculi, little Paſſages or Hol- 
lows here and there under ground, which might advantage the Trembling, 
and elſewhere more ſolid Parts which might damp and obſtruct it. 

9. This might occaſion ſome Difference in the Sound roo, One perceived 
it like a Voice under Ground, but he could not tell which way it paſſed, 
perhaps there might be a. Cavern there. Another who was travelling over 
Shot over heard the ſame; and it is very likely that there are conſiderable 
Hollows there. One who. was fiſhing in the Charwel informs me, that 
whilſt, his Boat trembled under him, and the leſſer Fiſhes e 1 
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frighted, by an unuſual skipping, he heard the Murmur, as of a riſing 
Wind, which he fancied juſt then breaking out, and rumbling upwards, 
but felt none. The like en as to rumbling in the Air, I have from 
ood Hands, concerning ſome People that were in Dowrton-Park in Buckingham 
Bir ; which I mention only for the Diſtance ſake : for moſt hereabouts 
in the. ſame Fancy. I myſelf heard it like a diſtant Thunder ; a 
Noiſe determined to one Place, not fleeting or paſſing from me; though the 
Craſh which ended the ſhaking of the Building, little deceived me in my 
firſt Imaginations. 2 
Ariſtotle (de Mundo) calls the Earthquakes of this kind, by the Name of 
Bedni, as if they boiled, becauſe they ply up and down. And I take this 
that happened here, to be no ſuch forcible or irregular Ebullition, raiſing 
the Earth with intermitting Shocks, as that of Mechlin, for inſtance, Apr. 4. 
1640, deſcribed by Van Helmont ; but a regular Efferveſcence of incloſed Va- 
pours, more evenly diſperſed, working up and down the Earth, with a trem- 
bling of each Part, and a reciprocal 1 of the Whole. For I could 
never meet with any, who pretended to determine from what this Earth- 
quake came, or whither it went. | 
10. All who felt this Earthquake, ſay, it happened about 7 a- clock; but I 
dare make no inference from hence, that the ſhaking really was in all Places- 
at the ſame time, unleſs the time had been exactly obſerved to a Minute, 
at leaſt, in ſeveral Places. For ſince all Tremors and Sounds are found to 
move above 15 Miles in a Minute, and above 94 in an Heur; and conſe- 
quently the Trembling of the Earth, paſſing along with a continued Noiſe, 
may be ſuppoſed as quick in its Motion; it might, according to this Cal- 
culation, in a minute's time, have reach'd the Extremity of its Sphere or Com- 
paſs : For the Circuit of this Earthquake was but 70 Miles, or thereabouts ; 
its largeſt Extent was from South-Eaſt to North-Weſt ; the leaſt, from N. 
to S. For it was perceived a little ſhort of Kirlington N of Oxford; at Ble- 
chington, and at Ailsbury S. E. where it was perceived plainly ; as alſo at 
Thame, which is E. and ſo at Aſton, Kingſton, and Stoken-Church-Hill ; at Mat- 
lington F. E. (ſome ſay at Reading, which is more S. and then irs Compaſs-. 
may be ſuppoſed larger) at Wallingford S. E. b. S. as much as any Place; at 
Abingdon S. but not ſo much; not ſo far as Farington S. V. but at Bampton 
W.. at Burfcrd to the North; at Lo. Harborough N. M. not much; at Woodſtock, - 
which is more N. little or none; and at Ghympton, 2 Miles beyond it, not at 
all, as I am inform'd- But this is a very inconſiderable Space, if compared 
with that which happened in the Southern Parts of Norway, Apr. 24. 1657. 
and took up 160 Miles in Length, and ſo much in Breadth, ſaith Michael Peter- 
ſox Eſcholt, that deſcribes it, and Kircher mentions one 200 Miles in Length 
11. The Effects too of this Earthquake were very inconſiderable ; as ſha-- 
king down ſome Pewter, in a very few Places; caſting out a Truckle-Bed- 
Weſtward ; which, when I looked upon, I found fo very eaſy to move, and apt 
to run, as alſo the Room ſo ſmooth, and declining towards that Point, 
that I could as little infer from thence, that the Motion came this or that 


Way, as from the. falling of many Books from the North-ſide of a Ware-- 


houſe, 2 
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| houſe, when a few only fell from the South. And of whatever nature the 
encloſed Vapours were, which cauſed this Earthquake, it ſeems as if they 
were not able to force their Paſſage through the Earth (at leaſt but flowly :) 
For the Air, till the End of the Week, continued fair; tho" the Week en- 
ſuing was very windy and boiſterous. | 
12. We have Earthquakes here very ſeldom ; not one before for almoſt a 
Score of Years, except that which is doubtfully 8 to have happened 
about four a- clock in the ſame Morning. But ſeeing the Earth abounds 
with ſuch great Variety of Matter, which may produce them, as alſo with 
ſo many Caverns and Chinks of fuch various Figures, through which they 
may be agitated with ſuch different Motions, it ſeems more eaſy to ſhew 
how they may begin, how they may be carried on, how they may produce 
ſuch different Effects, and how they may continue; than to determine why 
they ſhould happen ſo rarely, do no more Miſchief, or be ſtopped ſo ſoon 
in their Motion. | 


b, XVI. There was another Earthquake far more conſiderable, which hap- 
Midland pened OZ. 9. about 11 at Night, and was in Oxfordſhire, Northwards, very 
886g. y lt, much ; ſome ſay, they felt it here at Oxford. It ſpread all over the Mid- land 
Tho. P:got, Counties, and extended into Derbyſhire; in which, as in the Coal-Countries, 
erase it was very violent. They report, that it was in all its ſeveral Places at 
the ſame time, not determining preciſely, and that it produced ſome re- 


| markable Effects. wk 


Au Earth XVII. k. It ſeems highly probable, that theſe Tremblings of the Earth 

Ally, 1692-3. Proceed from the ſame incens'd Matter, which finding a Way at other 

By Mr. Martimes thro' the Mongibello, has ſo furiouſly broken out in Smoak and Fire. 
n.202.p.827. This appears by the Tragedy of Catanea. 

| The Erupticns of theſe Mountains are of two ſorts : the one not iv very 

violent, as to diſturb much the adjacent Country ; and this happens once in 

2 or three Months, and laſts 3 or 4 Days: The other is more furious, and 

of longer continuance ; and is obſerved here at Naples, to happen to Mount 

Veſuvio, once in about 80 Years, as I heard the ingenious Mr. Peccacio (ay. 

Of theſe, the laſt in 1632, was fo very violent, that, by the beſt of his Ob- 

ſervation, it caſt the Rocks' 3 Miles into the Air. Now from the burning or 

not burning of this Hill, Naples (and without doubt the ſame holds in 

Sicily) calculates its Safety or Danger of Eartkquekes : For without doubt, the 

Matter is continually burning under the Mountain; and thoſe vaſt Clouds 

of Smoak, which daily iſſue out of the Top, if the Cavity happen, by - 

Rock, or inward Alteration, to be ſtopt, muſt deviate through other Paſ- 

ſages under ground, heaping up continually Magazines, for a future Cala- 

mity. Now this combuſtible nder ſeems to me to be nothing but Nite, 

mixed with ſome other Minerals and Sulphur. He that has ſeen the Way of 

making Salt of Tartar by Deflagration, where you mix an equal Quantity of 

pulverized Nitre, has ſeen an exact Type of theſe burning Hills; for after 

each Spoonful you pur into the burning Crucible, ariſes firſt a —m_— _ 

moda, 
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 Smoak, after which the fired Mineral boils 
Top of the Crucible. | | THIF 
The Motion of the Earth is not from the Perpendicular, but Horizontal ; 
as appears by the Cracks in the Earth, which, they ſay, are to be found now 
all over Sil : "Tis a Vibration ſo quick, that it cracks the Glaſs in the 
Windows; tis diſputable, whether the Reciprocations of a Lute-String are 
more frequent. Now when the Vilratious are ſo quick, and the Body moved, 
ſo great, the Motion mult be prodigiouſly violent. We obſerve, that 
Thunder, which is the Effect of the Trembling of the Air, cauſed by the 
ſame Vapours diſperſed thro* it, encountring one the other, has force enough 
to ſhake our Houſes. And why there mayn't be Lightning and 'Thunder 
under Ground, in ſome vaſt Repoſitories there, I ſee no Reaſon ; eſpe- 
cially if we reflect, that the Matter which compoſes the noiſy Vapour 
above us, is in much larger Quantities. to be found under Ground. I can 
attribute this Horizontal Trembling to nothing elſe, but the furious Paſſage 
of the incens'd Matter, from one Grotto to another: For tis vety probable, 
theſe are continued, in ſome Parts of the Earth, for ſeveral Leagues toge- 
ther; witneſs your laſt Earthquake, about 4 or 5 Years ago; which was felt 
(with little difference, as to Time) in England and Ireland. Another Con- 
firmation of this, is, the Manner how theſe trembling Fits are performed; 
which is not all of a ſudden, like that of Gun-powder in a Mine; but is ſmall 
at firſt, afterwards gradually more terrible, like a growing Tempeſt. A 
third may be, the Obſervation of ſome here in Naples ; That when Mount 
Veſuvio ceaſes to burn, the Sulfaterra ſends out its Fumes more violently ; 
vice verſa. Now this Sulfaterra is a Hill near Puxæolo, as diſtant from 
Naples on the one hand, as the Hill Veſuvio is on the other; ſo that tis 
more than probable, that Naples ſtands upon a burning Arch, thro' which, 
as a Pipe, there rwo furious Neighbours do recip y receive the above- 
ſaid Exhalaticn. This ſeems to me a growing Evil to this wealthy and po- 
pulous City; and what may poſſibly make good the Prediction of Sanazarins, 
who was born here : EB. | 


up, as if it would over-run the 


Et te, quis putet hac? Altrix 10. durus Arator 
Vertet : & Urbs, dicet, har quque clara ſuit. 


2. The Iſland of Sicilia, of 700 Miles Circuit, and divided into 3 Valleys; 
began on Friday the 19th of January, 1693, about half an Hour paſt 4 a- 
cleck, to be ſenſible of the Shake, in the Valley of Mazara : But in the 
two other Valleys of Emone and Noto, the Shakes were fo terrible, as to 
throw dawn ſome Buildings, obliging the Inhabitants to ſeek Refuge, either 
in the Fields, or with Prayers and Tears implore the Divine | Pity in the 
Churches. On Sunday following, being the r1th of the ſame Month, at 20 
Hours and 3 Quarters, the Hand of God much more terrible, 
awakening the moſt- lechargick Sinner. The Shakes of this Eurthquate did 


no damage in the Valley of Mazara, only frigtitning of the People. | 
Wen. IL 4. 74 ; pff * a N $0 2 i ; 
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Palermo received ſome Detriment in moſt of the Buildings; efpecially the 
Palace and Hoſpital of St. Bartholomew; the Steeple of St. Nicholas, belong- 
ing to the Auguſtines, was ruined, and ſome Hurt done to the Church: but 
little Miſchiet elſe done, and no body hurt. E 
In Meſſina, all the Buildings of the Theatre are ſhatter'd ; the Royal, and 

Archbiſhop's Palace, with the Seminary, are all cracked. The vaſt and 
ſtately Church of the Franciſcans broken in many Places, and the Roof of the 
Veſtry fallen; the Steeple of the Church of the Annunciation thrown down, with 
the Death of the Sexton ; the Top of the Spire of the Dome cleft : Many 
private Buildings were thrown down, and all the reſt ſhored up ; there were 
but few Perſons killed. | | 

Troina, Randazzo, Nicoſia, Cities in the Mountains, ſuffered in their 
Buildings. 'The firſt, and half of the Mother-Church deſtroyed, with the 
Pariſh-Church of St. Lucy, and was much damaged in its Monaſteries ; one 
whereof is not habitable : The laſt had its Dome very much hurt. Caſtig- 
leone had the Caſtle and many Houſes thrown down : In Franca Villa and 
Linguagroſſa, the greater Part of the Buildings, and ſome Churches: Maſcali 
quite ruined, but not many killed ; moſt of the People being abroad, at 
a Proceſſion with the Reliques of St. Leonard their Protector. F 

Aidone received a conſiderable Miſchief ; two whole Quarters, with many 
of its Inhabitants, being deſtroyed : In the Quarter of St. Laurence there 
is not one Houſe ſtanding, and the Churches ruined : In that of St. James, 
the Church of the Amuncintion and its Oratory thrown down, with ſeveral 
other ſacred Edifices.' In the other Part of the City, which flands lower, 
there were not fo many Houſes nor Perſons loſt ; yet the Church of Pope Leo 
is quite flat, and the magnificent Church of the Dominicans in Ruins, with 
the Convent of the Reformati Offervanti, one of the beſt in the whole Province. 

Abi Aquilea, commonly called Jaci Reale, ſituated at the Foot of Etna, 
is almoſt quite deſtroyed, and its Inhabitants buried in the Ruins, with 
many Convents ; amongſt the reſt, the famous one of the Ofſervanti Reformati. 

Aci St. Antonio, Aci St. Filippo, St. Gregorio, Pedara Trecaftagni, Bonnacorei, 
Nicoloſi, Motta, Meſterbianco, Fenicia, and ſeveral other fruitful Villages, ſi- 
tuated near Mongibello, are deſtroyed, with all the Habitations of pleaſant 
Hills about Catanea, which are now in the Duſt. | 

Paterno, about 12 Miles from Catanea, a populous City, at the Foot of 
Mongibello, loſt moſt of its Buildings, all the Convents of Fryars, and a 
very fine Monaſtery :: In the Ruins were buried 40 Perſons. Aderno had. 
the ſame Fate. | 

| Cantabiano Piemonte, in the Valley of Emona, Fraxcofonte, Palagonia, in the 
Valley of Noto, are little leſs than wholly level'd, and about 300 Perſons 
deſtroyed. The Marquiſs of Fraxcofonte: was. miraculouſly. ſaved, by leaping 
out through the Crack in the Wall of the falling Edifice: | 

"Catanea, one of the moſt ancient and famous Cities of the whole King- 
dom, honoured by the Courts of ſeveral Monarchs, and an Epiſcopal See, 
even from the Times of the Apoſtles, giving place to none, in the Beauty of 
its ſacred Edifices ; amongſt which, che Dome was the moſt * 

0 | | large 
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large in all Sicily, adorned with exccellent Pictures, and richly furniſhed, 
and bleſſed with the EE of the invincible Martyr St. Agatha, ho- 
noured with the Bodies of ſeveral Kings; beſides, it had a very high and 
curiouſly built Steeple. Here were a great many Nunneries ; amongſt the 
reſt, the Monaſtery of the Trinity, and that of St. Benedict, with that Prodigy 
of Workmanſhip, the magnificent Monaſtery of St. Nicholas, with its Tem- 
ple; a Place famous for ſeveral Reliques. Next, the Jeſuits College, the 
Convent of the Minorites, and two of the Dominicans; the beautiful one ot 
Capuchins, the Imperial Convent of the Carmelites, that of the Reformed Mino- 
rites, that of the Reformed Auguſtines, with ſeveral other Friaries, with an 
infinite Number of the antient and modern Churches, Colleges, and other 
publick Buildings, inhabited with 23000 Souls. | 

Its Nobility, many and antient : Learning was here in its Glory ; the Ci- 
tizens were themſelves learned, and Lovers of Knowledge, aſſiſted with the 
many Privileges granted by the King. The Univerſity, where the learned 
Laurel was conterred on the Worthy, made this Place the Sicilian Athens. 
This once ſo famous, now unhappy Catanea, had the greateſt ſhare in this 
Tragedy. Father Antonio Serrovita, who was to preach at Catanea the Lent 
following, was on his way thither, on the 11th, at 20 Hours and 3, and at the 
diſtance of a few Miles he obſerved a black Cloud, like Night, hovering over 
the City; that there aroſe from the Mouth of Mongibello, great Spires of Flame, 
which ſpread themſelves all round ; that the Sea, all of a ſudden, began to 
roar, and riſe itſelf in ſwelling Billows ; that there was a very great and 
dreadful Blow, as if all the Artillery in the World had been at once diſ- 
charged; that the Birds flew about aſtoniſh'd in the Air; that the Beaſts 
and Cattle in the Fields ran crying about, affrighted ; that his, and his Com- 
panions Horſes were ſo ſtartled, that they ſtood ſtock ſtill, trembling ſo as 
that they were forced to alight ; which they had no ſooner done, but they 
were lifted from the Ground above two Palmes; and caſting his Eyes to- 
wards Catanea, he with amazement ſaw nothing but a very thick Cloud 
of Duſt in the Air. This was the Scene of their Calamity. For of the 
magnificent Catanea, there is not the leaſt Footſtep to be ſeen. All its 
Edifices are levelled with the Ground, except the Chappel of St. Agatha, 
the Rotunda, the Caſtle of Ur/ino, the Walls that encompaſſed it, and a few 
mean Houſes. There was a very great Deſtruction of the Inhabitants, buried 
in the Ruins of the Biſhop's Palace, the Steeple, and Dome, where moſt of 
the City, frighted with Friday's Earthquake, were got together, to carry the 
Reliques of St. Agatha in Proceſſion. Many of the Nobility were ſaved 
under the Chappel of the Saint, and ſome of the Clergy : 'The Number of the 
Dead were about 15000; for though the People had ſtaid in the Fields all the 
Saturday, yet the Solemnity obliged them to be in the City on the Sunday, to 
pay their Devotions, at the Proceſſion. Of the Benedittines, about 25 were 
killed in the Quire ; of the Jeſuits, 21; of the Conventuals, 11 ; the Number 
of the Dominicans is not known ; the Carmelites were all buried, except one, 
as they went in Proceſſion; and ſo were the greater part of the other Re- 
ligious Orders; and of the Nuns, few were ſaved}. This was the Tragedy of 
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Catanea ; which was accompanied with dreadful Lightnings and Thunder 
from Heaven, with Deluges of Rain; and in the Ruins were heard nothing 
bur Cries, Shrieks, and dying Groans. On the Heaps of Stones, we may 
now write, Here was Catanea. * 

Lentini, a very antient City, honoured with the Births of many illuſ- 
trious Perſons, amongſt the reſt, that Father of Eloquence, Gregorio Leon- 
tino; of a long time an Epiſcopal See, Cc. felt that Shock on the 9th, with 
ſuch Violence, as threw down and ruined the greater Part of its Buildings: 
amongſt which, was the antient Convent of Minorites, famous for being 
the Dwelling-place of St. Anthony of Padua; the Royal Convent, ſo called, from 
the Tomb of one of our Queens, buried there; under the Ruins of which, 
four Religious were buried; the reſt efcaped miraculouſly.. But the laſt 

5 on the 11th, laid in the Daſt the Remainder of the City, with the 
Death cf about 4000 People, that return'd thither after the firſt Shake, to 
take core of their Goods: So that now there is but the Carcaſe of a City, 
all ſhatter'd to pieces, not one Houſe left ſtanding. 

Carlentine, a modern City, being as a Citadel dependent on Lentini, had 
the ſame Fate. The beautiful Caſtle of Licodia alt rained, with the Mar- 
chionefs of Martini and all her Children buried therein. 

Bixrini, a City of rich Inhabitants, is levelled with the Ground. 

— 2 and Caſſero are quite demoliſned; in the firſt about 300 pe- 
rifhed. | 3 

Agoſta, a trading Town, built on an Ifland; in a large Bay, which makes 
a capacious Port, was all blown up into the Air; for beſides the Damage 
of the Earthquake, there was a great Quantity of Powder in the Caſtle, that 
took fire, and killed ſeveral of the Citizens, that had eſcaped into the Fields, 
with the Stones of the Buildings. Here periſhed about 3000. The enraged 
Sea grew terribly boiſterous, and tempeſtuouſly beat againſt the Walls of 
the Dominican Convent with ſuch fury, that ſome Galleys, belonging to the- 
Knights of Malta, ſcarcely eſcaped Shipwreck. in the Port. In fine, 


Luftus ubique, Pavor, & plurima Mertis Imago. 


The Country of Mili, in the Dutchy of Montalto, felt the ſame Fate, 
with the Deſtruction of the Inhabitants. : | 

Syracuſa, famous in old time, an Epiſcopal See; in our time, like the 
Phenix ariſing from the Aſhes, ſtanding upon a. Peninſula, by Art made an 
Ifland, having a Bridge to tt.e main Land; ſtrengthned with a modern 
Forrification, ſufficiently populous, by reaſon of its convenient Situation 
for 'Trade, full of Nobility, and beaurified with Churches, Convents, 
Monaſteries, and Palaces, now mourns in Ruins. It was ſenſible of Fridny's, 
but ſhook to pieces by the Sunday's Earthquake, with the Loſs of many thou- 
ſand” Perfons. Moſt of the Nobility ſaved themſelves by a timely Flight. 
Of tlie Religious, not many periſhed. Scarce a Village in the whole Diocels 
is left; Confuſion reigns every where: and the Mifery is encreaſed, by 


* want of Food, cauſed by the Granaries and Mills being deſtroyed. 
| Laferla, 
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la, Palazzuol, and Bnſeeni lie in Ruins, with' many Intabirants de- 
ſtroy d. 5 $957 


* a populous Place, ſituated near the Sea, which waſhes the Foot 
of the ar Pachino, has loſt all its Buildings. Here they reckon a- 
2000 . | | 

wich its Fall killed moſt of its Inhabirancs + The Margaifſs 
himſelf, with his Wife and 3 Children, eſcaping on Friday, were, on Sunday, 
buried in the Ruins; the Marquiſs and his Children were taken out alive, to 
bewail the Loſs of his Lady. | 

Melitallo, in the Valley of Noto, is ſhaken to pieces; the Churches: and 
chief Buildings even with the Ground, and the Religious Orders all turned 
out into the open Air, or under Huts and Cabins. 

Occhiula eſcaped not the common Calamity. 


1 * 


Miro, an ancient City, is now no more; and the greater part of the Citi- 
zens and Religious. . | 

Caltagirone, a City conſpicuous for its Senate and Nobility, ſuffer'd in this 
univerſal Calamity, the total Ruin of its proud Edifices: As the principal 
Church, with its very high Steeple; or Spire; the famous College of St. Ju- 
lian, the 'Te of St. George, the Pariſh-Chureh of St. Fames, admired for. 
the Pictures of Epiphanius, the Chappel only remaining, with the Image and 
Reliques of the Saint. The FTemples of the Comventuals thrown down; the 
famous Bridge that joins the Convent to the Town ſhatter'd to pieces, and 
the Dormitovies not to be inhabited; the famous Convent of St. Bonaventure, 
the Fall of whoſe: Temple and Spire, was the Deſtruction of the lower 
Buildings; the College of the Jeſuirs, and the Steeple of that noble Chureh 
are quite ruined. The Carmelites, Dominicans, Angaſtines, Grouehett-Fryars, &c. 
are all without Churches and Convents. The Monaſteries: of St. Gregory, 
St. Chiara, St. Salvator, and St. Stephen, with a Conſervatory of Orphans, are all. 
ſhook down. In fine, the Senate-Houſe, adorned with moſt curious Staturs, 
and all the other Buildings, are either fallen, or threaten a. fudder Ruin. 
In theſe Deſolations, about rooo People were loſt. 

Medica, a populoas Place, and a Chief of the Seigniory of the Admiral of 
Caſtile, has its Buildings and famous Caſtle laid in the Duſt. Seignior Ab- 
bot Frederick, the Procurator General, ſaved himſelf in the College of the Je- 
ſuits, from whom we: had the Account; and that the Cities of Ragaſa, Sicily, 
and Chiaramonte, had the ſame Misfortune. | | 

mi ſo ſuffer d much in its Buildings, tho' but few were kill'd: The Con- 
vent is down, but the Church ſtands. | | 

Noto, an ancient and ingenious City, full of Nobility and fine Buildings, 
Convents and Monaſteries, as we hear from a Courier from thenee; is all 
ruined: the Convents of the Dominicans, Conventuals, Reforminti, Carmeliter, 
and Capuchins, which was indeed a wonderous Fabrick, are all torr! to pieces. 
The Church of the Crucifixion, the Dome, and all the Nunneries are down, 
with the Deaths of many Citizens and Nobles. | 
Io“ conelude, there is not a Corner in all the Valley of Noto, that is- not 
 muned. wholly, or for. the moſt part, with. # dreadful- Slaughter of the 


* : 


Peoples: 
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People. The Southern Coaſts, as Licati, Terra Nova, and Giraui, have ſuf- 
fered Damage in their Buildings : And all the Caſtles of the Valley of Emone, 
near Mongibello, are crack d and broken, or thrown down. 
; the Noble 3. The continual fiery Eruptions of Æiua (of which, the firſt that we 
Bongs. have any account of, happened 500. Years before the Deſtruction of Troy, 
v. 207. p. 2. as Diodorus Siculus relates) have been taken for the moſt likely Canſes of 
. the horrible Shakes, that from time to time have laid waſte the Iiland of 
J- Dec- 1-1: Sicilia; as is obſerved by Fazelo, where he remembers that of the Year 
Dec. it. lu 1542, Which on the 1oth of December, at the 23d Hour, ſhook the whole 
Iſland ; and eſpecially Val di Noto, Syracuſa, Lentini, Sortini, Mililli, Catanea, 
Agoſta, Noto, Caltagirone, Melitello ; and in ſhort, the ſame Cities and Caſtles 
which were miſerably ruined by the two late violent Earthquakes of this pre- 
ſent Year 1693. | 

The firſt of which was at 5 a-clock, the next Night after the 9th of 
January: Its Motion was of that ſort which Ariſtozle and Pliny call the firſt 
Species, and is by them likened to the ſhaking Fit of an Ague, cauſing ſuch 
a Motion, as ſhakes the Earth from fide to fide. In this firſt, almoſt all the 
Edifices in the Country were throwndown ; where of ſome were very high, 

and ſtrong-built Towers. A great part of the City of Catanea, with man 
others, were demoliſhed, and a great many Buildings in Val di Noto; — 
was alſo much ſhatter'd, but not ruined. This was not preceded by any 
Darkneſs in the Air, but a pleaſing, ſerene, warm time ; which was the 
more obſervable, as being unuſual at that time of the Year : yet it was not 
to any Exceſs. ; ig | | 
Some Perſons, which the Evening before were travelling in the Country, 
| obſerved a great Flame or Light, at about an Italian Mile's diſtance, and ſo 
bright, that they took it for a real Fire, made by ſome of the Country Peo- 
ple; and though they went directly towards it, yet it ſeem'd to keep at the 
ſame diftance from them. Whilſt they were obſerving this Appearance, 
the Earthquake began, which was ſenſible even to the Horſes they rode upon, 
that were affrighted thereat, and the Trees were all ſhaken. Upon this, 
the amazed 'T ravellers looking for the Light they ſaw juſt before, found it 
quite vaniſhed. We perceiv'd turning towards the Sea, that the Waves, 
which before the Shake only beat gently upon the Shore, began now to 
make a dreadful noiſe. The next Day, which was the roth, the Night and 
Day following, the Air was overſhadowed with Darkneſs, and tinged with a 
deep Yellow ; and the obſcured Sun ſtruck our Minds with a melancholy 
Preſage of the N $6 Earthquake ; which was the zd, and happened on 
the 11th of the ſame January, about the 21ſt Hour, and laſted about 4 Mi- 
nutes. It was much like the 2d Sort, which Ariftotle and Pliny call a Pulſe, or 
Stroke, for its reſemblance to the beating of an Artery : and by Peſſidonius, 
in Seneca, is repreſented by the Name of Vibrations, it being a perpendicular 
. lifting up of the Earth. Its Impulſe was ſo vehement and powerful, that 
not only many Cities and Countries of the Kingdom of Naples, but the 
Iſland of Malta participated alſo of its Fury. It was in this Country im- 
poſſible to keep upon our Legs, or in one Place, on the dancing Earth ; iy. 
ext 9 | thoſe 


. 


( 407 ) | 
thoſe that lay along on the Ground, were toſſed from ſide to fide, as if on 
a rolling Billow. % 

In open Places, the Sea ſunk down conſiderably ; and in the ſame Proportion 
in the Ports and incloſed Bays : and the Water bubbled up all along the Shore. 

The Earth opened in ſeveral Places in very long Clefts ; ſome an Hand's 
Breadth, others half a Palm, others like great Gulphs. From theſe Openings 
that were in the Valleys, ſuch a Quantity of Water ſprung forth, as over- 
flowed a great Space of Ground, which, to thoſe that were near it, had a 
ſenſible ſulphureous Smell, though in a low Degree, and without that un- 
pleaſant Stifling produced by the Smoak of Brimſtone. 

In the Plain of Catanea, an open Place, it is reported, that from one of theſe 
Clefts, narrow, but very long, and about 4 Miles off the Sea, the Water 
was thrown forth altogether as ſalt as that of the Sea. 

In the City of Noto is a Street of half a Mile long, built of Stone, which 


Wall that inclines; and in another Street, before the Aſſent del Durbo, is an 
Opening big enough to ſwallow a Man and Horſe. | 

Great Rocks were looſened, and thrown down from the. Mountains every 
where: And in the Country of Sotino, inhabited by about 5000 Perſons, a 
great number periſhed in the Houſes which were beaten down by them in 
their way, as they rolled down from the Hills. A great Ciſtern, or Reſerva ; 
tory of Water, hollowed on the top of a Rock; was looſened and thrown off 
from the reſt of the Rocks, and flid down to the bed of the River that runs 
in the bottom; where the Ciſtern remains as it was, full of the ſame Water 
it had received before the Earthquake. 1 | 

A very great many Grotto's, made by Art or Nature, are now fallen in. 

In Hracuſa, and other Places near the Sea, the Waters in many Well, which 
at firſt were ſalt, are become freſh, and have not as yet loſt their Goodneſs; 
ſo they are ſtill fit to drink. | 

The Fountain Arethufa, for the ſpace of ſome Months, was ſo brackiſh, 
that the Syracuſans could make no uſe of it; and now, that it is grown 
fweeter, its Spring is increaſed to near double, 

In the City of Termini, all the running Waters are dried up; and; amongſt. 
the reſt, a ſmall River near to it, with which they watered their Gardens 
and Orehards. It was contrary to the Abt Baths, which were augmented 
by a 3d part of what they were before the Earthquake. | 

In many plain and level Places, very high Walls leaped from their Foun- 


dations above two Paces, leaving that whole Space perfectly clear and free 


from Rubbiſh and Ruins, as if they had been taken up, and carried off. 
And in Syracuſe, two Side-Walls-of a ſmall Houſe, jumped up from each. 
other; the one upright, and ſtood upon its bottom, at a great diſtance from 
its former Place; and the other, leaving its Companion, flew away ſo as. 
to make an Angle with the other, to the wonder of the Beholders of. {os 
extravagant an — Not far from the Country of Caſſaro, from the: 
tops of 2 Mountains, between which, through a long Valley, ran a River, 
two very great Rocks were looſened, which tumbling down. over 9 

: | - CAC. 


at preſent is ſettled into the Ground, and quite hanging on one ſide, like a 


— — — 
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each other, met ſo exactly as to cloſe up the Valley, and ſtop the Current 
of the River; which not finding any Subterraneons or Side- Paſſage, has fill'd up 
the Valley to the Top of the Rocks that were thrown down, and runs over 
them, torming a Lake 3 Miles round, of a conſiderable Depth. _. 

In the Territory of Sortini, in a Piece of Ground half a Mile long, but 
much narrower ;| the Ground, at ſeveral little Interſtices, is ſunk from the 
Level in ſome places two, in other three Palms, and ends in a very deep 
circular Gulf or Swallow. | | | 

A Fountain, in the very Minute of the Earthquake on the 11th, threw forth 
its Waters tinged of a Blood-red, which continued for 3 Hours, and then 
it dried up, leaving many Holes in the Mud at the Bottom, through which 
real Aſhes were thrown out; and the next Day the Waters returned of the 
former Quality, without the leaſt Alteration. 

In the City, encompaſſed: with Caves on three ſides, /altho' by the con- 
ſiderable Shakes that were given it, there was not much Ruin made; yet a 
very dreadful Sound and Noiſe was heard for a great while. | 
Ihe South Winds have blown very much, which till have been impetu- 
ous in the moſt" ſenſible. Earthquakes, and the like has happened at other 
times. | | Rr T9 ö | . 0 
From the 11th of Jau. to this 14th of ans there have been conſiderable 

and ſtrong South Winds, preceded by a Noiſe like Cannon at a great diſ- 
rance ; ſome of a longer, {ome of a ſhorter Continuance : 'This has been ob- 
ſerved" in all Parts, but louder in cavernous Places, and in the Valleys be- 
tween the Mountains; where the Shakes were more violent, in proportion 
to the Diſtance from the Sea. | 

Darkneſs and Obſcurity of the Air has always been over us, but {ill in- 
ferior to that on the roth and 11th of Jan. and often theſe Clouds have been 
thin and light, and of a great Extent; ſuch as Authors call Rare Nubeculæ. 
The Sun often, and the Moon always obſcured, at the Riſing and Setting; 
and the Horizon all day long duſty ; ſo that our wonted Proſpe&s are 
ſhortned; but, for ſome little time paſt, it has grown ſomething clearer. 

The Heat, at the beginning of Summer, was not extreme; but the Sun 
entering Virgo, it grew very great, and at Noons intolerable. . 

Sinoe the firſt of Auguſt, which was a moſt tempeſtuous Day, not only 
for the exceſfive Rains, for about 4 Hours, but for the Hail, and very loud 
Thunder, the Shakes of the Exrthquate have been leſs ſenſible, and ſeldomer, 
and for two Months, not ſo univerſal; but ſometimes in one Place, ſome- 
times in another. | | 4% | | 
It has been obſerved, that in leſs ſolid Ground; ſuck as Chalk, Sand, or looſe 
Earth, the Miſchief was without compariſon, greater than in the rocky 
Places: And in Syracuſa the Difference was viſible in 3 Places; that is, in the 
middle of the City, in the little Iſland, and in Zaracati, where the antient 
Syracuſa'ftood'; in all which Places, the Buildings being on a rocky Founda- 
tion, remain for the moſt part untouch'd, or only ſhaken, or at leaſt not quite 
demoliſhed: Whereas, on the contrary, in the reſt of that Territory, which 
is not rocky, a very great Number of noble Structures and Towers lie like 
a horrid Deſart, and Heap of vaſt Ruins. | Ihe 
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The Effects it has had on human Bodies, altho*' I do not believe they have 
all been immediately cauſed by the Earthquake, have yet been various; ſuch 
as Feoliſhneſs, but not to any-great degree; Madneſs, Dulneſs, Sottiſhneſs, and + 
Stolidity every where; Hypochondriack, Melancholick, and Cholerick Diſtempers 
Every day Fevers have been common, with many Continual and Tertian; 
Malignant, Mortal, and Dangerous ones, in a great Number, with Deliria and 
Lethargies. Where there has been any Infection cauſed by the natural Malignity 
of the Air, infinite Mortality has followed. The Small-Pox has made great 
Deſtruction among young Children; and in ſhort, there has been no State 
nor Condition, which has not had its ſhare in ſo univerſal a Calamity. 


De Nunber of the Inhabitants before the Earthquake, and of theſe 
3 | * E ON i 
* a — — 0 
The Names of the | Numb. | Numb. | Names of the Numb, | Numb. 
Cities. of | of thoſe Cities. | of thoſe | 
IIxhab. | kid | | Inhab. | ,d. | 
— — . — — — — — — | | 
Agoſta. © 6173 2300 Maxx arino. 7696] - | | 
. Agatha. 14024 20 Nicol,. 844 4 wy 4 
Avola. 62251 800 | Nixerni. Sp! 2 * 2 4 
| Buſcema. 2192] 900 Nete. 12043 | 3000 
| Bonaccurſo. | 844] 84 Occhiella. I 2910 100 
Bontello. 1172 2 S. Giovanni Lapunta.| | 1082 15 | 
Butera. 3492 Jaci Reale. | 12895 [ 739 | 
Buccheri. 14 3295 300 | Jaci S. Antonio, 63631 1335 
Caltagirone. 123391 800 Leontini. I 10063 | 1212 
| Catanea. | 18914 18000 | Licodia. 43898 | 741 | 
| Comiſo, © 5305 269 | Mines. "1 1H | 1355 | 
Caftel di Jaci. 331 32 Palagonia. | 1862 29 
Carleontini. 2751] 77 | Pedara. 1582 475 3 
Caſſaro. 1458 15 Palaxxolo. 55711 700 | 
Chiaramonte. _ 4830] 303 | Raguſa. 9946 5002 | 
Hioridia. J 1037 20 Soertino. 6316 2500 
Ferla J 360] 800 Hracuſa- 15399 40 
Fenicia Moncada. 1651] 14 | Scichili. 8382 2000 
Francofonte. 20391 345 Scordia. | 907 33 
Giarlatana. | 298r] 541 | Spaccafurno. 79872200 
Maſcali. _ 1300 15 | rexxa. 200 
ö Maſſa Nunxiata. 394] 55 | Trecaſtagni.. | ,, 32641000 
| Militells Val di Noto. 6438 | 600+ Tera Nua. 3289 
S. Michele, 6e. 1838 1 Tremiſteri. 996 90 
nt 4:41 5480] goo Vittoria. 3950 200 
F Monteroſſo, © | 234 232 Terra Grande o iu 1602] 200 
Madita. [8:03] 3400 || Vizzing.. (Gand. 10678 ., 2000 | 
. = | 443; U D189 £ "1 Sam) 254936. 55% | ! 
c Vol. II. Gg g XVIII. | 
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4 Earth. XVII. On Monday, Octo. 20 1687, (N. S) at 4 of the clock in the Morn- 
22 186, ing, came 2 horrible Earthquake and Noiſe, with which ſome Houſes fell, 
2 Aland ſome Perfons were killed under their Ruins. : | 


o. n. 209 At 5 of the clock in the ſame Morning, was another Shake, with the 
, fue Noiſe 41%, E | % | | 


r. 82. vite. | | + 
At 6 of the clock in the aforeſaid Morning, when we thought we had 
been all in Safety, came another Shake with great Fury and ruſhing Noiſe ; 
the Sea, with great beflowing, came beyond its Bounds, the Bells of 
themſelves, and the Deſtruction was fo great, that no Bailding Rood. 
Noi ſe was ſuch, that thoſe in the Fields aſſure us, that the Cartel were in 
reat aſtoniſhment 3 Calla, Canete, Piſco, Chamcay, and Los CHorillos, are all 
| ruined. There are more than 5000 dead Bodies found, and they find more 
daily; ſo that We know not their Number. | | 


4» Earth: NIX, The Inhabitants of Jamaica expect an Earthquake every Year, C. 
Laica, Some vf Them are of opinion, that they follow their great Rains. One of 
1657-8. them happened on Sunday che 19th of Reb. 1684,” about 8 in the Morning. 
Sloan, u. I found in a Chamber, one Story high, the Cabinets, and ſeveral other Move- 
4%-.P- sn. ables on the Floor, to reel, as if the Foundations of the Houſe had been 
raiſed. I looked out at a Window, to fee what was the matter, and found 
that the Pidgeons, and other Birds, in an Aviary hard by, were on their Ming, 
zn great aſtoniſhment. It came by Shocks ; there were three of them 
with a little Pauſe between: R lafted about a Minute of time in all; and 
there was a ſmall Noiſe accompanied it. A Pair of Stairs higher, it threw 
down moſt things off the Shelves, and had much more viſible Effects than 
below. This was generally felt all over the Ifland, at the ſame time, or 
near it; ſome Houſes therein bemg cracked, and very near ruined ; others 
being uncovered of their Tiles: very few eſcaped fome Injury; and the Peo- 
te in them were generally in aa great Conſternation, ſeeing them dance. 
he Ships, in the Harbour at Porr-Koyal, felt it; and one, who was Eaſt ward 
of the Iſland, coming thither chen from Europe, met with, as he ſaid, at the 
{ame time, an Hurricane. One wding on Horſe-back, was not ſenſible of it. 
A Genrletnan being at that time. abroad in his Alantation, told me, he ſaw 
the Ground ve like the Sea, in a Wave, as the Kanhquake paſſed along, and 
that it went Northward ; for that, Jome ſmall time aſter he had felt it, he 
faw, dy the Motion of the Tops of the Trees on Hills, ſome Miles diſtant, 
that it had then veach'd no farther than that Place. The Spaniards who in- 
| habited this Iſland, and theſe weighbouring, built their Houſes very low, 
and they eonfiſted only of Ground Room, their Walls being made of Poſts, 
Which. were as much buried under Ground, as ſtood above, on purpoſe to 
avoid the 2 which attended other manner of Building, from Earth- 


have ſeen in che Mountains afar off, bare Spots, which the 
rants vold meʒ were the Bfſocts of Earthquakes throwing down: part of 
the Hills, Wich continucd bare and ſteep. * 
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XX. 1. The terrible Earthquake which happened June 7. 1692, between 4» Eerth 
11 and 12 ol the clock at Noon, ſhook n 9 tenths of Eee Je 


the Town of Port-Royal, in two Minutes time; and all by the Hharf-fpde, in B 


leſs than one: very few eſcaped there. I loſt all my People and Goods, my 


Wife and two Men, Mrs. B. and her Daughter : One White Maid eſcaped ; 
who gave me an account, that her Miſtreſs was in her Cloſes, two Pair of 
Stairs high, and ſhe was ſent into the Garret, where was Mrs. B. and her 
Daughter, when ſhe felt the Earthquake, and bid her take up her Child, 
and run down; but turning about, met the Water at the top of the Garret 
Stairs : for the Houſe ſunk downright, and is now near 39 Foot under Wa- 
ter. My Son and I went that Morning to Liguania; the Earthquake took us in 
the Mid-way, between that and Port-Royal, where we were near being over- 
whelmed by a ſwift roiling Sea, 6 Foot above the Surface, without any 


Wind; but it pleaſed Gol to ſave us, being forced back to Liguania, where 


I found all Houſes even with the Ground; not a Place to put one's Head 
in, but in Negro-Houſes. The Earth continues (Jupe 30.) to ſhake 5 or 6 
times in 24 Hours, and often trembling. Great part of the Mquntains fell 
down, and fall daily. I pray God divert thoſe heavy Judgments which ſtill 
threaten us. 


2. We have had a very great Mortality ſince the Great Earthquake, (for we 3) ib. 


have little ones daily ;) almoſt half the People that eſcaped at Port-Royal, 
are ſince dead of a Malignant Fever, from Change of Air, Want of dry Hou- 
ſes, warm Lodging, proper Medicines, and other Conveniences. September 
23, 1692. 


3. A great Part of Port-Rozal is ſunk ; that where the Wharfs were, is now By... - ib 
ſome Fathoms of Water: All the Street where the Church ſtood, is overflowed,* ** 


that the Water ſtands ſo high as the upper Rooms of thoſe Houſes which 
are ſtanding. 'The Earth, when it opened, ſwallowed up People, and they 
roſe in other Streets; ſome in the middle of the Harbour, and yet were 
ſaved ; though at the ſame time, I believe there was loſt about 2000, Whites 
and Blacks. At the North, above 1000 Acres of Land ſunk, and 13 People 
with it. All our Houſes were thrown down all over the Iſland, that we were 
forced to live in Huts. The two great Mountains, at the entring into 16 
Mile-Walk, fell, and met, and ſtopt the River, that it was dry from that Place 
to the Ferry, for a whole Day, and vaſt Quantities of Fiſh taken up, which 
was greatly to the Relief of the Diſtr At Telows, a great Mountai 
ſplit, and fell into the level Land, and covered ſeveral Settlements, 
deſtroyed 19 White People. One of the Perſons, whoſe Name was Hopkins, 
had bis Plantation Temeved half a Mile from the Place where it formerly 
ſtood, and now good Proviſtons grow upon it. Of all Wells, from one Fa 
thom to g or 7; the Water few. out of: the top, ich the great Motion of 
the Earrb. Site, it has continued ſhaking; ſowetimag two er three tunes in 
a Day z. ſo at Night, ſometimes moe, ſemetimes leſs 5 but Cad he paiſed, 
they are but ſmall. Our People ſetelsd s Town: g 1egrauinrfde, and there 
are about 500 Graves already, and People ate over day ad dying ſtill. 
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4s E. XVIII. On Monday, Offcb. 20 168, (N. S) at 4 of the clock in the Morn- 
E. 176, ing, came u horrible Earthquake and Noiſe, with which ſome Houſes fel, 
By J. Alr-and ſome Perfons were killed under their Ruins. . 
To u. a0%/%/4dqꝗH At'5 of the clock in the ſame Morning, was another Shake, with the 
5.6% fame Noiſe. ' 1g | - ABCS. ee 

At s of the clock in the aforeſaid Morning, when we thought we had 


been all in Safety, came another Shake with great Fury and ruſhing Noiſe ; 
the Sea, with great beflowing, came beyond its Bounds, the Bells rung of 
themſelves, and the Deſtruction was fo great, that no Bailding Rood. 
Noiſe was ſuch, that thoſe in the Fields aſſure us, that the "Cartel were in 
— aſtoniſhment ; Callad, Canete, Piſco, Chancay, and Los Choriths, are all 
_ Fumed-- There are more than 5 00 dead Bodies found, and they find more 

daily ; ſo that We know not their Number. | . 
4 Earth XIX. The Inhabitants of Jamaica expect an Earthquake every Year, C. 
Mes, Some vf Them are of opinion, that they follow their- great-Rains.—- One of 
1667-8 them happened on Sunday the 19th of Reb. 1684,” about 8 in the Morning. 
Sloan, a. I found in a Chamber, one Story high, the Cabinets, and ſeveral other Move- 
dope kus, ables on the Floor, to reel, as if che Foundations of the Houſe had been 
raifed. I looked out at a Window, to fee what was the matter, and found 
that the Pidgeons, and other Birds, in an Aviary hard by, were on their M 
ha great aſtoniſnmemr. It oame by Shocks ; there were three of them 
with a lime Pauſe between: R laſted about a Minute of time in ail; and 
there was a ſmall Noiſe necompanzed it. A Pair of Stairs higher, at threw 
down moſt chings off the Shelves, and had much more viſible Effects than 
below. This was generally felt all over the Ifland, at the ſame. time, or 
near it; ſome Houſes therein beg cracked, and very near ruined ; others 
being uncovered of their Tiles: very few eſcaped fome Injury; and the Peo- 
te in them were generally in à great Conſternation, ſeeing them dance. 
he Ships, in the Harbour at Porr-Koyal, felt it; and one, who was Eaſt ward 
of the Iſland, coming thither chen from Europe, met with, as he ſaid, at the 
{ame time, an Hurricane. One wing on Horſe-back, was not ſenſible of it. 
A Gentletnan being at that time abroad un his Alantation, told me, he ſaw 
the Ground e like the Sea, in a Wave, as the Zambquate paſſed along, and 
that it went Northward ; for chat, Jome ſmall time aſter he had felt it, he 
- faw, dy the Motion of the Tops of the Trees on Hills, ſome Miles diſtant, 
that it had then yeach'd no farther than that Place. 'The Spaniards who in- 
habited this Iſland, and theſe nerghbouving, built their Houſes very low, 
and they conſiſted only of 'Ground-Rooms, their Walls being made of Poſts, 
Which. were as much buried under Ground, as ſtood above, on purpoſe to 
avoid the — ＋ which attended other manner of Building, from Earth- 
— And J have ſeen in che Mountains afar eff, bare Spots, which the 
tants vold me; were the Bſſocts of Earthquakes throwing down part of 

the Hills, Wich continued bare and ſteep... * 
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XX. 2. The terrible Earthquake which happened Jure 7. 1692, between f. 5 
11 and 12 of the clock at Noon, ſhook down, and drowned 9 tenths of ice, 762 


the Town of Port- Royal, in tuo Minutes time; and all by the Wharf-fde, inÞ 
leſs than one : very tew eſcaped there, I loſt all my, People and Goods, my 
Wife and two Men, Mrs. B. and her Daughter : One White Maid eſcaped ; 
who gave me an account, that her Miſtreſs was in her Cloſet, two Pair of 
Stairs high, and ſhe was ſent into the Garret, where was Mrs. B. and ber 
Daughter, when ſhe felt the Earthquake, and bid her take up her Child, 
and run down; but turning about, met the Water at the top of the Garret 
Stairs : for the Houſe ſunk downright, and is now near 39 Foot under Wa- 
ter. My Son and I went that Morning to Liguania; the Earthquake took us in 
the Mid-way, between that and Port-Rozal, where we were near being over- 
whelmed by a ſwift rolling Sea, 6 Foot above the Surface, without any 
Wind; but it pleaſed Cod to ſave us, being forced back to Liguania, where 
I found all Houſes even with the Ground; not a Place to put one's Head 
in, but in Negro-Houſes. The Earth continues (June 20.) to ſhake ; or 6 
times in 24 Hours, and often trembling. Great part of the Mquntains fell 
down, and fall daily. I pray God divert thoſe heavy Judgments which ſtill 
threaten us. 


2. We have had a very great Mortality ſince the Great Earthquake, (for we 3, .iv. 


have little ones daily ;) almoſt half the People that eſcaped at Pum- Royal, 
are ſince dead of a Malignant Fever, from Change of Air, Want of dry Hoy- 
ſes, warm Lodging, proper Medicines, and other Conveniences. September 
23, 1692. 

3. A great Part of Port-Rogal is ſunk ; that where the Wharfs were, is now By 
ſome Fathoms of Water: All the Street where the Church ſtood, is overflowed,* 
that the Water ſtands fo high as the upper Rooms of thoſe Houſes which 
are ſtanding. The Earth, when it opened, ſwallowed up People, and they 
roſe in other Streets; ſome in the middle of the Harbour, and yet were 
ſaved ; though at the ſame time, I believe there was loſt about 2000, Whites 
and Blacks. At the North, above 1000 Acres of Land ſunk, and 13 People 
with it. All our Houſes were thrown down all over the Iſland, that wc were 
forced to live in Huts. The two great Mountains, at the entring into 16 
Mile- Wall, fell, and met, and ſtopt the River, that it was dry from — Place 
to the Ferry, for a whole Day, and vaſt Quantities of Fiſh taken up, which 
was greatly to the Relief of the Diſtreſſed. At Telows, a great Mountai 
ſplit, and fell into the level Land, and covered ſeveral Settlements, 
deſtroyed 19 White People. One of the Perſons, whoſe Name was Hopkins, 


they are but ſmall. Our People ferxled. & FL own. gt Leguarig de, and | 
are about 500 Graves already, and People are every day andying-ftil,, Ser. 
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By « «. «ib, 4. Between eleven and twelve a-clock, we felt the Tavern (where J 


. 88. 


then was) ſhake, and ſaw the Bricks begin to riſe in the Floor, and at the 


ſame Inſtant heard one in the Street cry, An Earthquake. Immediately we 
ran out of the Houſe, where we ſaw all People with lifred-up Hands, 

ging God's Aſſiſtance. We continued running up the Street, whilſt on 
either fide us, we ſaw the Houſes, ſome ſwallowed up, others thrown on 
Heaps ; 'the Sand in the Street roſe like rhe Waves in the Sea, lifting up all 
Perſons that ſtood upon it, and immediately dropping down into Pits, and at 
the ſame Inſtant, a Flood of Water breaking in, and rolling thoſe poor Souls 
over and over; ſome catching hold of Beams and Rafters of Houſes, others 
were found in the Sand that appeared, when the Water was drained away, 
with their Legs and Arms out; we beholding this diſmal Sight : the {ſmall 
Piece of Ground, whereon 16 or 18 of us ſtood (God be praiſed) did not ſink. 
As ſoon as the violent Shake was over, every Man was deſirous to know if 
any Part of his Family were left alive. I endeavour'd to go towards my 
Houfe upon the Ruins of the Houſes, that were floating upon the Water, 
but could not: At length I got a Canoa, and row'd up the great Sea-ſide 
towards my Houſe, where I ſaw ſeveral Men and Women floating upon the 
Wreck out to Sea; and as many of them as I could, I took into the Boat, and 
ſtill rowed on, till Icame where I thought my Houſe had ſtood, but could hear 
of neither my Wife nor Family. Next Morning I went from one Ship to 
another, till at length it pleaſed God that I met with my Wife and two of 
my Negroes. She told me, when ſhe felt the Houſe ſhake, ſhe ran our, and 
called all the Houſe to do the ſame : She was no ſooner out, but the Sand 
lifted up, and her Negro Woman graſping about her, they both dropt into 
the Earth together ; and at the ſame inſtant, the Water coming in, rolled 
them over and over, till at length they catched hold of a Beam, where they 
hung, till a Boat came from a Spaniſh Veſſel, and took them up. 

The Houſes from the Fews-ſtreet end to the Breaſi-work, were all ſhaked 
down, ſave only 8 or 10, that remained from the Balcony upwards, above 
Water: And as ſoon as the violent Earthquake was over, the Watermen and 
Sailors did not ſtick to plunder thoſe Houſes ; and in the time of their 
Plunder, one or two of them fell upon their Heads, by a ſecond Earthquake, 


_ 


where they were loſt. ' 


As ſoon ar the violent Shake wide over, the Mitkſter-idefired: all People to 


join with him in Prayer and amongſt them, were ſeveral Jews that kneeled, 
and -anſwered as they did; nay, I heard one ſay, they were heard to call 
upon Jeſus Chriſt: A tliing worth obſervation! 14 1 

. Several Ships and Sloops were overſet, and loſt in the Harbour: Amongſt 
the teſt, the Swan Frigat,' that lay by the Wharf to careen, by the violent 
Motion of the Sea, and: finking of the Wharf, was forced: over the tops of 
many Houſes ;” and paſſing by the Houſe- where my Lord Puke lived, part 
of it fell upon her, and beat in her Round Houſe 3 but 


N * ed ſome hundreds in ſaving their Lives. IE 955, 1 
As to the Fre- Ballt Which you heard were ſeen in the Air, it was a great 
Falſhood; but a great and hideous Rumbling was heard in the 1 — 
ä | £ 8880 | inſomuc 
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inſomuch that it frighted many Negroes that had been run away ſome 
Months from their Maſters, and made them come home. 48 
The Mater that iſſued from the Salt-Par-Hiks,: forced its paſſage, in I be- 
lieve 20 or 30 ſeveral Places, ſome more torcibly than others: For in 8 
or 10 Places, it came with that violence, that had ſo many Sluices been 
drawn up at once, they could not have run with greater Force, and moſt of 
them 6 or yards high from the Foot of the Hill: 3 or 4 of the leaſt of 
them we obſerva were near. 10 or 12 yards high in the Mountain: We 
taſted the Mater in moſt. of the places, and found it to be Brackiſh,, It con- 
tinued running that Afternoon, all Night and till next Morning about Sun- 
riſe, at which time the Sali-Pans were quite overflowed. _ 

The Mountains berwixt. Spaniſh-Town and 16 Mile-Walk, as the way lies 
along the River, if you remember, about the midway they. are almoſt per- 
pendicular, are on the other fide the River ;-thoſe two Mountain in 
the Violent Shake of the Earthquake joined together, which ſtopt the Paſſage 
of the River, and forced it to ſeek another, which was a great way in and 
out among the Woods and Savana ; for (as I have heard by ſeveral hands) 
it was 8 or 9 days before the 'Town had any relief from it: Inſomuch that 
before it came, the People were in thoughts of removing into the Country, 
concluding it had been ſunk as Port-Royal was. The Mountains along the 
River are ſo thrown on Heaps, that all People are forced to go by Guaunboa to 
the 16 Mile-Walk. N Ds 3-3 " 1 
Mr. Bosby (who with his Wife had a miraculous Eſcape) told us, that 
that Afternoon, coming to his Plantations, he found the Ground opened 
in ſeveral places; and in one, two Cows were dropt in and ſmothered. 
The Weather was much hotter after the Earthquake than before; and ſuch 
an innumerable quantity of Muſquetoes, that the like was never ſeen ſince 
the Inhabiting of the Iſlanna. 
The Mountains at Yellows far d no better than thoſe of 16 Mil. Wull; a: 
eat part of one of them falling down, drove all the Trees before it, and 
at the foot of the Mountain, there was a Plantation that was whelly over-- 
thrown and buried, in it. | | 
The Meuntains in Leguonia fell in ſeveral places, and in ſome very ſteep. ib. p 8: . 
The Water in the Streersin Port-Royal did not ſpout up as you have heard, 
but in the Violent Hale the Sand eracking and opening in ſeveral places v hore 
People ſtood; they ſinking. into ie, the Mater boiled. out of the Saud, that 
covered man and ſaved others.. 
5. The Year 1692 began in Jamaica with very dry and hot Weather, erer un. 


which continued till May, wnen there was very Blowing, Heather and much -.; ;, by. 
Rain till the end of the Month, from which time till the Earrkquate,hap- 3 4 
75 4 | | ey. Ib. ty... 

pened, *twas | exceffive hot, calm, and dry; and on Tneſday the 71h of. June, 

about 4o- Minutes: paſt 1 in the Forenoon,, it being then a very hot, | 
clear, ſan-ſhine Day, ſcarce a Cloud to be ſeen in the Sky, or a Breath of. | | 
Air to be felt, happen'd that Great Shake, ſo fatal to this Place, and to the | 
whole Ifland. ol 40 | SOT Of 17 | 7 LU TOs T0n BY 14 Is 
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It began with a ſmall trembling, ſo as to make People think there was 
an Earthquake, which Thoughts were immediately confirmed by a ſecond 
Shake ſomething ſtronger, accompanied all the while with a Hollow. Rumbling 
Neiſe, almoſt like that of Thunder, which made them begin to run out of 
their Houſes. Bur alas l this was but ſhort warning for them to provide 
for their ſafery ; for at the heels of this ſecond, came the Third Hialent Sale, 
which in leſs than a Minute's Time (it oontinuing near & Minute) ſhook the 
very Foundation of Port-Rogal in fuch a ſort that believe 3 parts in 4 of the 
Houſes and the Ground whereon: they ſtood, and moſt part of thoſe who 
inhabited them, all ſunk at once quite under Water; and on the place which 
was left, and is now ſtanding, ſhook down and ſhatter'd the Houſes in ſo 
violent a manner, that at our Landing it looked more like a Heap of Rub- 
biſh, than any thing elſe; there being, I believe, {ſcarce one Houſe in ten 
left ſtanding, and thoſe ſo crack'd and ſhatter'd, that tew of them were bt, 
or thought ſafe to live in, and ſtand now (FJuy 3. 1693) empty. All thoſe 
Streets which were next the ner, towards the Harbour-fide, where there 
were excellent Wharfs, cloſe to which, Ships of 00. I un might lie and de- 
liver their Loading, where were the beſt Store-Houſes and Convemencies for 
Merchants, where were brave ſtately Buildings, where the Chief Men of 
the place lived, and which were in all reſpedis the principal parts of Port- 
Royal, now lie in 4, 6, or 8 Fathom Water. That part which is now ſtanding, 
is part of the end of that Neck of Land which runs into the Sea, and makes 
this Harbour (at the extretnity of which, ſtands the Fort, not ſþook down, 
but much fhatter'd by the Earthquake):and is now a periect Iſland; the. whole 
Neck of Land, from the Fort of Port-Roynl now. ſtanding to the Pulliſadces, 
or other end of Por- Royal towards the Land, (which is above a quarter of a 
Mile) being quite diſcontinued and. loſt in the Earthquake ; and is now allo, 
with all the Houſes, which ſtood very thick thereon, quite under Mater 
all which Part or Neck of Land (which-is diſcontinued) as alſo all the other 
parts of this place which ſunk, were, for what I can learn, nothing but 
perfect Sands, and by the People driving down Timber and Wharkng, C. 
were by little and little gained in time out of the Sea, Which now has at 
once recovered all again. net 19% eg en * 
Capt. Halt and ſome others ſay, that when they came hither with Vena- 
bles, the place whereon Pom Royal was fince built, was like one of the Keys 
or little Hlands that he off this Harbour, (which by the way are all ſtanding) 
but continued by a ſmall Ridge of Sund, which then juſt appear d above 
Mater, with the other part of the Neck of Land, and I believe there is now 
as much Ground left ſtanding as then. oo n. 
And one who had been there ſome Years before, under one Jackſon, (who 
took and plundred S. Ingo, &e.) and returned wich Venables, told Capt. Hals 
at his coming hither, that the Pom or Place now ſtanding; when he was here 
before, under the ſaid Jackſon, was wholly ſeparated from the Land by the 
Sea, (as it is at this time) and pointing to the Ridge of Sand above - mention d, 
ſaid, That did not appear when I was here before. This is very probable, 
for already ſince the Earthquake, the Sandy Ground at the Palliſadoes, or other 


ſide, 
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ined from the Sea ſeveral Acres. On this Sandy Neck of Land 

| build great heavy Brick-Houſes, whoſe Weight on fo Sand ja 
Foundation, may be ſuppoſed to contribute much to their dowafal ; tor 
d gave way as far as the Houſes ſtood only, and no further; part 

the Pailiſadees, at the other end of the Houſes, ſtanding. 


equally able to withſtand the 

place be nothing bur Sand (as ſome 
would have it, that are its no Well-Wiſhers) it ſeems e that rhe 
Force of the Earthquake did not diſſipate and diflowve the very Foundation 
of it, and that it did not fall to pieces and ſcatter under Mer, as the reſt of 
the Place did; for the Shake was ſo violent, that it threw People down on 
their Knees, and fometimes on their Faces, as they ran about the Streets to 


The Ground braved and ſwell'd like a rolling ſwelling Sa; (tis a ſtrange 
Compariſon, but every body here uſing it, I venture to do ſo likewiſe) by 


which means feveral Houſes now ſtanding were ſhuffled and moved ſome 


yards from cheir Places. One whole Street (a great many Houfes whereot 
are now elſo ſtanding) is faid to be twice as broad now, as before rhe Earth- 


quake, and in many places the Ground would crack, and open and ſhut, 


quick and faft : Of which ſmull Openings, I have heard Major Kelley and o- 
thers ſay; they have ſeen 2 or 3 Hundred at one time, in ſome whereof 


many People were ſwallowed up ; ſome the Earth caught by the Middle, 


and ſqueezed to death, the Heads of others only appeared above Ground, 
ſome were ſwallowed quite down, and caſt up again, with great quantities of 
Water, others went down and never were more ſeen. Theſe were the 
ſmalleſt Openings: Others that were more large, ſwallowed up great Houſes, 
and out of ſome" Gapings would iflue forth whole Rivers of Hater, ſpaured. 
up a great height into the Air, which ſeemed to threaten a Deluge to that 
part of Pope. Roya, which the Earth ſeemed to favour, accompanied with 1 
Stenches and offenſive Smells: By means of which Openings, and the Va- 


pours at that dime bbelch'd forth from the Earth into the Air, the Sky which 


before-was Clear and blue, was in a Minute's time become dull and red- 
diſn, (as I have heard it compared often) like a red-hot Oven. All theſe 
TN e rin, 6-4 once, accompanied all the while wh i 
igious loud Noiſes from the Mountains, occaſioned by their Falling, &. 
ind. io To front per 
to another, with fear looking like ſo many Ghoſts, and more reſembling 
the Dead than the Living, made the whole ſo terrible, that People thought; 
che Diffolution of the whole Frame of the World was at hand. Indeed 'tis 
enough to raiſe melancholy 'Theughts in a Man now, to ſee the Chimneys and 
Tops of ſbome Honſes, and the Maſt of Ships and. Sliops, which partook of the 
lame fave, appear above Water; and when: one firſt-comes aſhore, to ſee fo 
many heaps of Ruins, many whereof by their largeneſs ſhew, that once 
there had Road a brave Houſe; to fee: ſo many Houſes ſhatter'd, _ 


provide for their Safety, and it was a very difficult matter to keep one's Legs. 


«hollow Nojfe under Ground, and People running from one place 


* 


half fallen down, the reſt deſolate and without Inhabitants to ſee where 
Houſes have been ſwallowed up, ſome appearing halt above ground, and of 
others the Chimneys: only: but above all ro ſtand on the Sea-ſhore, and 
to look over that part of the Neck of Land, which for above a quarter of a 
Mile was ſwallowed up; there, where once brave Streets of ſtately Houſes 
Road, appearing now nothing but Water, except here and there a Chimney, 
and ſome Parts and Pieces of Houſes, ſerving only to mind us of their ſad 
Mistortune. not 1. 1.9% in nns is 

And tho”. Port-Royal was fo great a Sufferer by the Earthquake, yet it left 
more Houſes ſtanding there, than in all the Illand befides. It was fo vio- 
lent in other Places, that People could not keep! their Legs, but were vio- 
lently; thrown down, on the Ground, where: they lay on their Faces with 
their Arms and Legs ſpread out, to prevent being tumbled and thrown 
about by the incredible Motion of the Earth, like that as is the general Com- 
| pariſon of a great Sea, It ſcarce left a Planter's Houſe or Sugar- Work ſtand- 
ing all over the Iſland: I think it left not a Houſe ſtanding at Paſage-For, 
and but one in all Ligyania, and none in &. Jago, except 1 low Houſes 
built by the wary Spariards,, And *tis not to be doubted, but that had 
there been 500, or 5000, Towns in Jamaica, the Earthquakewould have ruin'd 
every one. In ſeveral places in the Country the Earth gaped ptodigiouſly : 
On the North ſide the Planters Houſes, with the greateſt part of their Plan- 
rations, (and the Planters Houſes are not very near to one another) were 
ſwallowed Houſes, People, Trees, all up in one Gape; inſtead of which ap- 
peared for ſome. time after, a grat Pool or Lake of Water, covering above 
1000 Acres, which is ſince dryed up, and now is nothing but a looſe Sand, 
or Gravel, without any the leaſt Mark or Sign left whereby one may judge, 
that there ever had ſtood a T'ree, Houſe, or any thing elſe. In Clarendon 
Precin&, the Earth gaped and ſpouted up with a prodigious force great 
quantities of Mater into the Air, above 12 Miles from the &a; and all over 
the Iſland, there were abundance of Gapings or Openings of the Earth, many 
| thouſands; Marks of many whereof, which upon their clofing they left 
behind them, any one cannot chuſe but ſee, that goes into the Country; 
and I have ſeen ſeveral... But in the Mauntain are ſaid to be the moſt vio- 
lent Shakes of all; and tis a generally xeceived Opinion, that the nearer to 

the Mi untains, the greater the Hake; and that the Cauſe thereof, whatever 
it is, lies there. Indeed they are ſtrangely torn and rent, inſomuch that 
they ſeem to be of quite different Shapes now, from what they were, eſpeci- 
ally the Blue and other Higheſt Mountains, which ſeem to be the greateſt ſut- 
terers; Which during the, time of the firſt; great Shake, and as lang as the 
great Shakes continued, which was above two Months after the firſt Shake, 
(during which time the Shakes came very ſtrong and thick, ſome times 2 or 
3 in an hour) bellowed out prodigious loud Noiſes and Echoing- 

Not far from Tellows, Part of a Mountain, after having made ſeveral Leap. 
or Moves, overwhelmed a whole Family, and a great part of a Plantation, 
lying a Mile off: And a large High Mountain, near Portmorant, near a Day's 
. over, is {aid to be quite ſwallowed: up; and in the place where it 
ſtood, there is now a great Lake of 4 or 5 Leagues over. In 
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In the Blue Mountain and its nigh Neighbours, from whence came thoſe 
dreadful Roarings, terrible and amazing to all that heard them, may be 
reaſonably ſuppoſed to be many ſtrange Alterations of the like nature : 
but thoſe wild, deſert Places, being very rarely or never viſited by any 
body, not by Negro's themſelves, we are yet ignorant of what happened there. 
But whereas they uſed to afford a fine green Proſpect, now one half part of 
them at leaſt, ſeemed to be wholly deprived of their Natural Verdure. here 
one may ſee, where the tops of great Mountains have fallen, ſweeping down 
all the Trees, and every thing in their way, and making a Path quite from 
top to bottom; and other places, which ſeem to be peeled, and bare, a 
Mile together: which vaſt peices of Mountains, with all the Trees thereon, 
falling together in a huddled and confuſed manner, ſtopped up moſt of the 
Rivers for about 24 Hours, which afterwards having found out new Paſ- 
ſages, brought down into the Sea, and this Harbour, ſeveral hundred thou- 
ſand Tun of Timber, as I have heard computed from the moſt knowing 
People there, which would ſometimes float in the Sea in ſuch prodigious 
quantities, that they looked like moving Iſlands. I have ſeen ſeveral of 
thoſe large Trees on this Shore, all deprived of their Barks and Branches, and 
generally very much torn by the Rocky Paſlages, through which, by the 
torce of a falling Stream and their own Weight, they might be ſuppoſed to 
be driven. One great Trunk of a Tree particularly, J have ſeen amongſt 
the reſt ſo ſqueezed as a Sugar-Cane after it had paſſed the Mill. Some are 
of opinion that the Mountains are ſunk a little, and are not ſo high as they 
were; others think the whole Iſland is ſunk ſomething by the Earthquake. 
Port-Royal is ſaid to be ſunk a Foot, and in many Places in Liguania, I have 
been told, are Wells which require not ſo long a Rope to draw Water out 
of them now, as before the Earthquake, by 2 or 3 Foot. 

In this Harbour in Port-Reyal at the time of the Great Shake (though the 
Seas were very calm) was ſuddenly raiſed ſuch a ſtrange Emotion in the 
Water, that immediately it ſwelled as in a Storm, great large Waves ap- 
pearing on a ſudden rolling with ſuch a force, that they drove moſt Ships 
(if not all) in the Harbour from their Anchors, breaking their Cables in an 
Inſtant ; but this was ſoon over, and in a little time all was ſmooth again. 
One Capt. Phips told me, that he and another Gentleman happened at the 
time of the Earthquake, to be in Liguania by the Sea-ſide ; and that at the 
time of the Great Shake, the Sea retired from the Land in ſuch ſort, that 
for 2 or 3 hundred Yards the bottom of the Sea appeared dry, whereon they 
law lie ſeveral Fiſh, ſome whereof the Gentleman who was with him ran 
and took up, and in a Minute or two's time the Sea returned again, and over- 
eds great part of the Shore. At Tallhouſe the Sea is ſaid to retire above a 

e, 


Tis thought there were loſt in all parts of the Iſland 2000 People, and 
had the Shake happened in the Night, very few would have eſcaped alive. 

Since my arrival here I have felt ſeveral Shakes, the firſt and greateſt 
whereof was on Good Friday, 1693. it lifted me compleatly off my Chair, 
and ſet me on my Legs, and was ſaid to be a ſmall Shake : but I did not then 
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hear the Noiſe (minding ſomething elſe) which always immediately foreruns 
or rather accompanies it ; but I have ſince ſelt ſeveral leſs Shakes, and heard 
the Niiſe often, which is very loud, and may be eaſily taken, by thoſe not 
uſed to hear it, for a ruffling Wind, or for a hollow rumbling Thunder ; 
but hath ſome puffing Blaſts peculiar to it ſelf, and are moſt like thoſe of 
a Match made of Brimſtone, when lighted, but in a much greater degree, 
and ſuch as a large Magazine of Brimſtune may be ſuppoſed to make, when 
on fire. It is obſervable, that every ſmall Shake is felt on Ship-board as 
ſenſibly as on Shore, the Water ſhaking as well as the Land. 

It is likewiſe obſerved, that in windy Weather there never comes a Shake, 
but in very calm Weather it is always expected. This Obſervation hath 
held true in every Shake, that hath happened ſince the firſt great one. 

"Tis obſerved, that after Rain, they are generally ſmarter than at other 
times ; Which may be from the ſhutting up of the Pores of the Earth, where- 
by the Force is more pent in, and hath not ſo free a Paſſage as to perſpire 
and ſpend it ſelf, &c. 

Shakes often happen in the Country, not felt at Port Royal ; and ſome- 
times are felt by thoſe that live in and at the foot of the Mountains, and by 
no body elſe. 

Tis obſerved, that ſince the Earthquake, the Land-Breezes often fail us, 
and inſtead thereof, the Sea-Breezes often blow all Night ; a thing rarely 
known before, but ſince common. | 
In Port-Royal, and in many places all over the Iſland, much Sulphureous 

Combuſtible Matter hath been found, ſuppoſed to have been thrown out, 
upon the opening of the Earth, which upon the firſt touch of Fire, would 
flame and burn like a Candle. 9 | 

St. Chriſtophers, one of the Caribee-Ilands, was heretofore much troubled 
with Earthquakes, which upon the Eruption of a great Mountain there ct 
Combuſtible Matter, which {till continues, wholly ceaſed, and have never 
been felt there ſince : wherefore many expect ſome ſuch Eruption in ſome 
of the Mountains here, though we hope there is no neceſſity for it; the 
Shakes having been obſerved to loſe their Force, and to become weaker and 
weaker ever ſince the firſt Fatal one; and tis now fo long ſince we have 
heard any, except now and then one fo weak as ſcarce to be felt, that we 
have great hopes they will now quire ceaſe. f 

After the great Shake, thoſe People that eſcaped, (as many as could) got 
on board the Ships in the Harbour, where many continued above 2 Months 
after ; the Shakes all that time being ſo violent, and coming ſo thick, ſome- 
times two or three in an Hour's time, accompanied with frightful Noiſes, 
both from under the Earth, and from the continual falling and breaking of 
the Mountains, that they dared not come aſhore. Others went to the place 
call'd Kingftown (or by others Kilkown) where, from the firſt clearing of 
the Ground, and from bad Accommodations, the Huts built with Boughs, 
and not ſufficient to keep out Rain, which in a great and an unuſual man- 
ner followed the Earthquake, lying wer, and wanting Medicines, and all 
Conveniences, Oc. they died miſerably in Heaps. Indeed there was a ge 
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neral Sickneſs, (ſuppoſed to proceed from the hurtful Vapours belched from 
the many Openings of the Earth) all over the Iſland, ſo general that few 
eſcaped being Sick ; and 'tis thought it ſwept away in many parts of the 
Iſland, 3000 Souls; the greateſt part from Kingſtown only, yet an unhealthy 
Place. Beſides the great quantities of dead People floating from one ſide 
of the Harbour to the other, as the Sea and Land-Breezes blew them, ſome- 
times 100 or 200 in a Heap, may be thought to add ſomething to the Li- 
healthfulneſs of this Place. July 3. 1693. = 

6. Moſt of the Ships loſt their Anchors and Cables which were towards 3, Dr.$toan, 
the Wharfs or Town, which I ſuppoſe came from the Sands and Houſes d f. 80. 
falling on them; and they after the Earthquake, rode in fewer Fathoms 
Water than before: and one may believe that ſome of the Phanomena 
may be accounted for from that. 


XXI. The Earthquake which happen'd between the 4th and 5th of Jan. 1699. 4» Eh 
hath had ſtrange Effects about the Twngarouſe and Batavian Rivers, The * 
at Batavian River from above Tangala Warna being a Place from whence «3a Fry 
the ſaid River receiveth the greateſt part of its Water, is ſtopt up, or Witten. By 
covered with Earth from the Faln Hills, till beyond the River Tſyouſpokitſyl ;:; . . - 364+ 
ſo that the Place where the River had its Courſe formerly, was not to by” 
ſeen. But far beyond that Hill, towards Batavia, the Water comes forth 
again from under the Earth, which is ſunk down, but thick and muddy: 
paſſing over and thorough the Trees wherewith the River was formerly ſtopt 
up. The Trees lying in the River are of a ſpecial bigneſs, and ſo cloſe 
packt together, that it is impoſſible to conceive how they came ſo. 
From the Mountains ſituated near the beginning of the Batavian River, 
called by the Javanians Songsy-tfialiwong, ſeven Hills are ſunk down, viz. 5 
on this fide, and 2 on the other. But the Moumt from whence the River 
hath alſo its Source, above Tangel Warna, within the Mountains Terbackti, 
is not ſunk down, nor hath received any damage. 
The Tangarang River, call'd by the Natives Songhi Sedani, is alſo ſtopt 
up, and covered with Earth, from the Hill and Branch Salack, to the Ri- 
ver Antum, and from thence to Tangarang being fill'd up with Trees; but 
not in ſuch a quantity, nor ſo cloſe together, as in the Batavian River. 
On this fide the Tangarang River, 9 are ſunk down by the Earthquake ; and 
ſeven Branches, that had formerly their Iſſue in the River Tangarang, are alſo 
covered with the Earth; but three other Hills, lying alſo on this ſide of 
the ſame River, and call'd Minjan, Dauw, and Halfichi, had not ſuſtained 
any damage, whereby the Branches Autan, and Kaniks, (the latter into 
the firſt Branch, and the firſt into the River Tangarang) have kept their 
Courſe. And the Hill Oudjong-teboc, being call'd alſo Sedani, from whence 
the Tangarang River had its Source, is not ſunk down nor hurted. It is 
alſo obſerved, in the Tangarang River, at the Place where it is ſtopt up 
with Trees, that the deſcending Water being thick and muddy, went 
backward with a Motion not unlike the Waves of the Sea, when moved 
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The High-Land between the Batavian and Tangarang Rivers, behind the 
old Court of the Jacatra Kings, called Pakowang, having been a great 
Wood, is changed ſince the Earthquake, into a great and open Field, wholly 
deſtitute of Trees, the Surface of the Ground being covered with a red 
Clay, ſuch as the Maſons uſe here; which in ſome places was fo hard, that it 
could endure treading and going upon it, and in other places Men did 


| fink above a Foot into it. At the place of the Old Court called Pakowayg 


fituated between the Batavian and Tangarang Rivers, no other damage hath 
been ſeen, than that the Land thereabouts hath been rent and divided a- 
ſunder with great Clefts more than a Foot wide. The River Tficome, pro- 
ceeding from a Pit or Well in the aforefaid Court of Pakowang, and run- 
ning a great way under Ground, and then coming forth again, taking its 
Courſe towards Anke, had not received any harm : But kept its Courſe 
uninterrupted. | 

The Tommagon Porbo Nata in his going towards the Mountains, heard a 
Noiſe like unto Thunder ; and fearing that a ſinking down of the Ground, 
or an Eruption of Water would follow, he ſtood ſtill with thoſe that were 


about him, and ſaw afterwards that the Earth from the top of the Moun- 


tains ſunk down; and hearing no further noiſe, he went on his Journey, 
having in going and coming back ſpent 19 Days by the Way, and felt 40 
times an Earthquake: And ſince his return from the Mountains, he hath felt 
the like Shakings 208 times. 


XXII. I have elſewhere ſhewn that the Breath of the Pyriter is Sulphur ex 


eftota Subſtantia ; alſo that it naturally takes fire of it ſelf : Again that the 


Material Cauſe of Thunder and Lightning, and of Earthquakes, is one and the 


Drſame; viz. the Inflammable Breath of the Pyrites. The difference is, that one 


OO fired in the Air, the other under Ground : Of which laſt, theſe (I 


kg, think) are ſufficient Arguments; A Thing burnt. with Lightning ſmells of 


very Brimſtone : again the Subrilty and Thinneſs of the Flame; alſo the 


manner of its burning, which is often obſerved to be Particulatim, or in 
ſmall Spots, 3 like. And of Earthquakes, the Sulphureous Stink of 
Waters ſmelt be 


ore, and of the very Air it ſelf after them: Of which in- 
numerable Inſtanees oecur in the Relations of them. 

They alſo agree in the Manner of the Noiſe, whieh is to be carried on, 
as in a Frain fir'd, the one rolling and rattling through the Air, taking 
fire as the Vapours chance to drive, as the other fired under Ground in like 
manner moves with a deſultory Noiſe, as it ſhall chance to be continued. 

That the Earth is more or leſs hollow, is made probable, by what is found 


| every where in the Mountains, viz. Natural Cavities or Chambers, which 


the Miners of the Noth call S Opens. Theſe they meet with frequently, 
fome vaſtly great, and others leſs, running away with ſmall Sinus's : And 
I doubt not, but upon diligent inquiry, a great Catalogue of ſuch might 
be had, diſcovered in the memory of Man. Beſides, many there are, which 
are known to open to the Day, and to diſcover themſelves without Digging, 


as PooP5-Hole, Okey-Hole, Cg. Again, the great and ſmall Streams, which 4 
ari 
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ariſe from under the Mountains, do evidence the Holowneſs, and Sinouſneſs 
of them. Add to theſe, that many Sinus's, are made in that inſtant, and 
are continued by the exploſign and rending of the firſt Matter fired ; 
which may, and do very procably, cloſe again, when the Force of that 
 Explifionis over, but are ſufficiently open to continue the Earthquake. 

That theſe Subterranecus Cavities are at certain Times and in certain Sea- 
ſons full of Iaflammable Vapours, the Damps in our Mines ſufficiently wit- 
neſs, which fired do every thing as in an Earthquake, ſave in a leſſer degree. 

Now, that the Pyrites alone (which is our preſent Task) of all the known 
— yields this Inflammable Vapour, I think highly probable, for theſe 

ons. | 

1. Becauſe no Mineral or Ore whatſoever is Sulphureous, but as it is wholly, 
or in part, a Pyrites : I have carefully made the Experiment in very many of 
the Foſſils of England, and I do find them all to contain Iron, wherever 
there is Brimſtone. 9 

2. Becauſe there is but one Species of Brimſtone, that I know of, at leaſt 
with us in England : And ſince the Pyrites naturally and only yields it, it is 
but reaſonable wherever Brimſtone is found, though in the Air or under 
Ground in Vapour, to think that alſo proceeds from it. The Sulphur. Vive 
or Natural Brimſtone, which is found in and about the Burning Mountains, is 
certainly the Effects of Sublimation, and thoſe great Quantities of it ſaid to 
be found about the Skirts of Yulcano's, is only an Argument of the long Du- 
ration, and Vehemency of thoſe Fires. And though the Sulphur-Vive or 
Rough Brimſtone, as they call it, had from Hæcla and lah is Opake, and agrees 
not with the Tranſparent and Amber-like Sulphur Vive of the Ancients ; 
yet it does not follow, that that alſo was not produc'd by Sublimation, no 
more, than that the Stalactites, or Water-wrought Stone, is not ſo made, 
for that ſome of it is Opake and ſome Chryſtalline. 

But poſſibly the Pyrites of the Vullano's or Burning Mountains, may be more 
Suphureous than ours. And indeed it is plain, that, ſome of ours in Eng- 
land are very lean, and hold but little Sulphur ; others again very much. 
And this may be one Reaſon, why England is ſo little troubled with Earth- 
quakes, and taly, and almoſt round the Mediterranean-Sea, ſo very much. 
Another Reaſon is the Paucity of Pyrites in England ; where they are, in- 
deed, ſome little in all Places, but moſtly ſparſim ; and if perchance in Bede, 
thoſe are comparatively thin, to what probably they are in the Burning. 
Mountains, as the vaſt Quantity of Sulphur thence ſublim'd doth ſeem rea- 
ſonably to imply. Alſo, if we compare our Earthquakes, and our Thunder 
and Lightning with theirs ; there it Jightens almoſt daily, eſpecially in Sum- 
mer time, here ſeldom ; their Thunder and Lightning is of long Duration, 
here ſoon over ; there the Earthquakes are frequent, long, and terrible, with- 
many Paroxiſms in a Day, and that for many Days; here very ſhort, a few 
Minutes, and ſcarce perceptible. 'To- this purpoſe, the: Subterraneous Cavi- 
ties in England are ſmall, and few compar'd to the vaſt Vaults in thoſe Parts 
of the World; which. is evident, from the ſudden Diſappearance of whole 
Mountains and Iſlands. 
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There are indeed other Iuflammable Minerals beſides the Pyrites : But by the 
Providence of God, not to be found in England, that I know of, and not in 
any Quantity in any Place of the World, * I can learn; which is well 
for Mankind, becauſe they are very Poiſons the Orpiments but they are 
ſpecifically diſtinct from Brimſtone, which no Ore yields but Iron; fo the 
Orpiments are all Gold Ore. And by the bye, ſome Authors have affign'd this 
as a good Reaſon, againſt any Medicine that. ſhall be made out of Gold, 
(as fond as we are of an Aurum Potabile) as having naturally a deleterious 

uality. | Bey, | 
A. Nhat be objected that no Body is kindled by it ſelf : But it ſeems to me 
apparently otherwiſe ; for that Vegetables will heat and take fire of them- 
ſelves, as in the frequent Inſtance of wer Hay ; and Animals are naturally 
on Fire, and Man doth then ſufficiently demonſtrate it, when in a Fever : 
And amongſt Minerals, the Pyrites, both in Groſs and in Vapour, is actually 
of its own accord fir'd. Dr. Power has recorded at large, in his Microgra- 
phia a famous Inſtance of it ; and the like not very rarely happens. And 
that Damps naturally fire of themſelves, we have the general Teſtimony 
of Miners and the ſame Author. 

Again the Vulcano's, all the World over, argue as much; for we, with 
great Probability, believe them to be Mountains made up in great part of 
Pyrites, by the Quantities of Sulphur thence ſublim' d, and the Application 
of the Loadſtone to the ejected Cinder. I go further: 

That theſe Vulcano's were Naturally Kindled of themſelves, at or near the 
Creation, is probable : Becauſe there is but a certain known Number of them 
which have all continued burning beyond the Memoirs of any Hiſtory ; 
few or none of them that I know of, have ever totally decay'd or been ex- 
tinct, unleſs poſſibly by the Submerſion of the Whole, being abſorb'd in the 
Sea. 'Though they, indeed, do burn more fiercely ſometimes than at others, 
for other Reaſons. So that it ſeems to me as natural, to have actual Fire in 
the Terreſtrial World from the Creation, as to have Sea and Water. 

Again if theſe Vulcano's did not kindle themſelues, what Cauſe can we 
imagine to have done it? If the Sun; we anſwer, Hacla placed in fo ex- 
tream cold a Climate was kindled, for ought I can ſee by the natural Hi- 
ſtory of both, as ſoon as Æina or Fuegos, or the moſt Southerly. 

Not the Accidents happening from Man ; for, if Man was (as we muſt 
believe) created Solitary and "Topical, they were none of his Kindling, be- 
cauſe they ſeem to be fired before the World could be all over peopled : 
Beſides they are moſtly the very 'Tops of vaſt high Mountains, and there- 
fore the moſt unfit for the Habitation of Man. | 

If we ſay Lightning, and Thunder, or Earthquakes 3 we beg the Queſtion: 
For the Cauſe of the one is the Cauſe of the other ; and they are one and 
the ſame. It remains therefore (rery probable) that they were kindled of 
themſelves. ls | ors 

I for my part know no Subject in the whole Mineral Kingdom fo gene- 
ral and laſting for the Fuel of theſe Mountains, as the Pyrizes ; which J 
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have ſaid alone does yield Salphur, and naturally reſolves it ſelf into ir, by 
a kind of Vegetation. 

About the Durable Burning of the Pyrites theſe are Inſtances : Scorch Coal 
hath leſs of the Pyrites in it, being moſtly made up of Coal Bitumen, and 
therefore it burns and conſumes quickly, and leaves a white Cinder. 
Sea-Coal, or that Coal which comes from Newcaſtle by Sea to us, and for 
that reaſon ſo called, burns lowly ; and the Sunderland Sea-Coal fo ſlowly, 
that it is faid, by Proverb, to make three Fires; this hath much Pyrites 
mixt with it, and burns to a heavy reddiſh Cinder, which is Iron, by the 
Magnet. But I have ſeen, and have a Specimen by me of a Coal from Ve- 
land, (the Proprietor of the Pits is Sir Chriſtopher Wandsford) which is ſaid to 
be ſo laſting, that it will continue 24 Hours red-hot, and almoſt keep its 
Figure: This ſeems to be in great part Pyrites by the Weight and Colour. 


XXIII. In the Moores from Tecvil towards Bridgewater, in the extreme S«terane 
Drought we have endured this Summer 1666, ſome Ler$ths of Paſture Satt. 
grew much ſooner withered and parched than the other Paſture. And this gn. Fy Dr 
parched part ſeemed to bear the length and ſhape (in groſs) of 'Trees. * og. 
They digg'd and found in the place Oaks indeed, as black as Ebony. And 
hence they have been inſtructed to find and take up many Hundreds of 


XXIV. In that Fenny Tract, called the De of Acholme, lying part in Lin- Wood ne 
colnſbire, and part in Torkſhire, has been abundance of Oak, Firr, and other”, .. 
Trees, of late frequently found in the Moore; whereof ſome Oaks are Lincolnſhire 
5 Yards in compaſs, and 16 Yards long ; others ſmaller and longer, with 2 2. 
good quantities of Acorus near them, lying ſome what above 3 Foot in depth, 

and near their Roots, which do ſtill ſtand as they grew, vix. in firm Earth 

below the Moore. The Firrs lie a Foot or 18 Inches deeper, more in Num- 

ber than Oak, and many of them 30 Yards long, one of them being, not 

many Years ſince, taken up of 36 Yards long, beſides the Top, lying alſo 

near the Root, which ſtood likewiſe as it grew, having been burnt and not 

cut down; as the Oak had been alſo. Mr. Dugdalè concludeth, that this Of D 
Moore hath been ſo for divers hundreds of Years, and that the Cauſe there- 9 
of has been the muddineſs of the Tides, which flowing up Humber into Trent, 

left in time ſo much Filth, as to obſtrutt the Currents of idle, Dun, and 

other Rivers, which thence flowed back and overwhelmed. that flat 
Country. 


" XXV. At Toule a bout 12 Miles below York, near the place where the Dun Fog: 
empties it ſelf into the Humber, there are ſeveral Perſons which are call'd 1% U. 
Tryers, who, with a long piece of Iron, ſearch in the ſoft and boggy Ground Richardſon. 
for Subterraneous Trees; and by this way of Tryal, can in a great meaſure? ? 
diſcover the Length and "Thickneſs ot theſe Trees, and get a Livelihood by it. 

Some are ſo large that they are uſed for Timber in building Houſes, which 

is ſaid to be more durable than Oak it ſelf, others are ſplit into-Laths ; others 


arg: 
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are cut into long Chips, and tied up in bundles, and ſent to the Market 
Towns ſeveral Miles off, to light Tobacco. Thoſe that I viewed, were all 
broken off from the Roots ; a $3 by violence of Storm or Water, or 
both; and upon - enquiry do find, that they are all after the ſame manner. 
Theſe Tryers do affirm, that at three or four Yards deep they find Stumps of 
Trees broken off; ſome two, three or four Foot from the Ground, and to be 
exactly the ſame Wood with the Subterraneous Trees. The Bate or Texture 
of this Wood is the ſame with Firr, eaſily ſplitting : If burnt it ſends out 
the ſame Reſinous Smell, and it affords the ſame Coal- The Branches gene- 
rally grow in Circles, as the Knots do teſtify : The Knots do eaſily part 
from the reſt of the Wood, as is uſual in Fir- vi The ſtraightneſs and 
length of theſe Trees, are alſo a Preſumption, that they muſt be ſuch ; if 
one conſider that ſome of theſe are nigh a hundred Foot long, and at the bot- 
tom, not much above a Foot in Diameter. 'They affirm'd to me, that their 
tops lay all one way, (viz.) with the Current of the Water. There are 
alſo Oaks found there, though not in ſo great Quantity. "The Vitriolick Parts 
of the Earth, in which they have lain, hath given them a black Tincture 
uite through, which (when wrought and poliſhed fine) is not much in- 
210th to Ebony. This Wood doth not emit the ſame Smell when burnt, 
with that call'd Firr-H/ood; therefore I hope the Smell of that Wood will 
not be attributed to the Bituminous Parts of the Earth in which it hath. 
lain. About 60 or 70 Years ago, ſeveral Dutchmen undertook to drain a 
large Marſh in that Place ; and in cutting a Channel in the dry Ground be- 
twixt the Fen and the River, at the firſt they threw up a Rich and Firm Soil, 
afterwards they met with a Stratum of Sand, under that a Stratum of Boggy 
Ground, in which they found of theſe Subterraneous Trees, and under that 
Firm Ground; and a Gentleman atteſted unto me, who had it from ſeveral 
Perſons then living, that were Eye-Witneſſes, that the Firm Ground in ſome 
Places lay Ridge and Furrow. 'There are ſeveral of theſe Roots of Trees to be 
ſeen in the Channel at Low-Water to this day, and yet there are neither 
Firr nor Pine growing naturally here, nor have been in the-Memory of any 
Man; neither doth there remain any Tradition of the Growth of any ſuch. 


Foſile Wood XX VI. Pimco is one of the higheſt Mountains in Craven in Yorkſhire, 

5, P. M. lying on the South- ſide of that Country, ſome two Miles above Carleton. On 

Liſter, „ the South-ſide of the Pike, (as they call the very top of that Mountain) 

5:4 3%is a place where the. Mater ſtands ; this is called a Moſs, and is ſome Fathoms 

perhaps deep in black Mud. Here are dug up, it we will believe the In- 
habitants, not only Roors, but whole Trees of Firr. 

I ſaw there no ſmall Marks of a Wood in former Ages ; as the Roots or 

Stumps of Trees appearing above Ground ; which upon due examination of 

the Grain and Bark, I found to be the Roors of Birch. Theſe Roots ſplit eaſily, 

and ſome dry; and when dryed, they burn with a laſting Flame : and for this 

purpoſe they uſe them upon any ſudden Occaſion about their Houſes. And 

altho* the Flame be great, yet it is without any Refinous Smell: However, it 

ſeems, thar their having lain ſo long under Ground, has prepared the * 
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for burning. There have been Oaks, as I have been told, dug up hereabouts 
alſo, but I ſaw none. 


XXVII. On the South-ſide of Mendip-Hills, at a place call d Doulton, 7 Js 
there are great Quarries of Free-ſtone, where the Workmen at five or ſix Mr. J. Bear: 
Fathom deep, ſawing Stones of four or five Tun weight, have often found g * 


large Pieces of cleft and fair Oak in the midſt of them. 
XXVIII. S. Septali, in a Voyage he made a few Years ſince over ſome bei Gn, 


; it” «Italy ; B 
Mountains to Genoa, met with ſome Peaſants, who digging on the ſides $.Martau, 


of an Hill, had found and gathered very many Cockle-She#s of divers kinds, Serraliw. 
which he wonder'd at, and therefore went to the very Place; where he“ 
was ſatisfied of the Truth of the Relation, finding great ſtore of different 

Shells, as the Turbinets, Echini, and ſome Pearl-ſhells, whereof one had a fair 

Pearl in it. 8 


XXIX. Upon the way of Beziers to Narbonne, in a Place pretty large, Foſile Shells 
raiſed by Eſtimation above the Level of the Sea, (which is two Leagues diſ- 3 . 
tant from it) about 15 or 16 Fathoms, I ſaw Rocks which incloſed a good Mane. 
number of big Oyſters petrefied: And upon the ſame Way above the Place, 
which is called Nice, at the higheſt place of the Deſcent, very cragged, 
where the Rock is cut to make a Paſlage, is ſeen a Bed two foot large of 
many Cockle-ſhells Petrefied heaped up, as ordinarily they are on the Sea- 
ſhore ; which notes ſufficiently, that the Sea formerly covered this Place. 


XXX. We will eaſily believe (what I have read in Steno's Prodromus) that F — 
all along the Shores of the Mediterranean Sea, there may all manner of:z; — vom 
$a-ſhells be found promiſcuouſly included in Rocks or Earth, and at good f. T N. 
diſtances too from the Sea. But for our Engliſh inland Quarries, I am apt 74. — 
to think, there is no ſuch matter as Petrefying of Shells in the buſineſs: but 
that theſe Cockle-like Stones ever were, as they are at preſent, Lapides ſui 
geueris, and never any part of an Animal, It is =. certain that our 
Engliſh Quarry-ſhells 2 continue that abuſive name) have no parts of a 
different Texture from the Rock or Quarry where they are taken, that is, 
that there is no ſuch thing as Shell in theſe Reſemblances of Shells, but that 
Iron-flone Cockles are all Fen- ſtone; Lime or Marble, all Lime-ſtone or Mar- 
ble ; Sparre or chriſtalline Shells, all Sparre, Sc. and that they were never 
any Part of an Animal. My Reaſon is, that Quarries of different Stone 
yield us quite different ſorts of Species of Shells, not only one from ano- 
ther (as thoſe Cockle-ſtone of the Tron-ſtone Quarries of Alderton in Torkſhire, 
differ from thoſe found in the Lead-Mines of the neighbouring Mountains, 
and both theſe from that Cockle-Quarry of Wansford-Bridge in Northampton- 
hire, and all three from thoſe to be found in the Quarries about Gunthrop 
and Beavour Caſtle, Oc.) but, I dare boldly ſay, from any thing in Nature 
beſides, that either the Land or Salt, or freſh Water doth yield us. Tis true 
that I have pick d out of that one Quarry of Wansford very Reſemblances of 
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Murices, Telinæ, Turbines, Cochleæ, &c. and yet Iam not convinced, when I 
particularly examin'd ſome of our Engliſh Shores for Shells, alſo the freſh Waters 
and the Fields, that I did ever meet with any one of thoſe Species of Shel!s 
any where elſe but in their reſpe&ive Quarries; whence I conclude them 
Lapides ſui Generis, and that they were nor caſt in any Animal Mold, whoſe 
Species or Race is yer to be found in being at this day. I have two or three 
ſorts of our Enghſh Cockle-ſtones of different Quarries, nearly reſembling one 
the other, and all of them very like a common ſort of Sea-ſhell ; and yet 
there is enough in them ſpecifically to diſtinguiſh them, and hinder them 
from being ſampled by any thing ot the Spoils of the Sea or freſh Waters, 
or the Land-Snails. | | 


Foffle Shells XXXI. At Hunton, 5 Miles from Maidſtone in Kent, and about a quarter 


of a Mile from the River Medway, after the Coping of a piece of Ground 


Hailey. a. was taken off, (which was of a Clay about 3 Foot deep) we came to a 
585. P. 468. very good Blue Marle, which continued ſuch 3 Feet and # deep more; 


and then there appeared a hard Floor or Pavement compoſed of Shells, or 
Shell-like Stones, crouded cloſely together; the Interſtices whereof were 
filled up with the ſame Marle. This Layer (which runs as the Veins ef 
Flints do in chalky Earth) was about an Inch deep, and ſeveral Yards over, 
and we could walk on it as on a Bench; under this Layer we came to Mart 
again. I cannot, upon inquiry, find that in the memory of any Man there- 
abouts, any Floods from the River have reached ſo far as this place. 

The Stones (for I take them to be Lapides ſui Generis) are of. that ſort 
which is call'd Conchites, and reſemble Sea-Fiſh of the Teſtaceous kind; moſt 
of them are Turbinated, or wreathed, the reſt are of the Bivaluular ſort, 
but I have not found any of them with Values cloſed together, but ſingle. 

The bigneſs of the Turbinated, is from aVetch to a Hazle-Nut, they are 
filled with a Terra Lapidoſa, like the Marle, and are of that colour till you 
have waſhed and rubbed them, and then they appear of the colour of Be- 
z0ar, and of the ſame Politure. After they have been boiled in Water, 
they are whitiſh, and leave a Chalkineſs upon your Fingers, which when it 
is rubbed off, gives you a view-of very fine black Stria, thick ſer on the out- 
fide. 'Theſe Wreathed Stones are all perfectly formed, they differ not in Fi- 
gure one from another, but that ſome have their ſides a little depreſſed; 
upon a few of them there adhered a little ꝓroportion of a glittering Mine- 
ral like Iron. In Vinegar, they made a-ſtrong and a boiling Efferweſcence. 

The Bivalvular are moſt of them no bigger than a Kidney Bean, ſome 
leſſer, a few as broad as the largeſt ſort of Beans, but the Value much thin- 
ner than any of that kind, which had been the Exuviæ of an Animal ; the 
gibbous Part of the Valve is ſmooth, and of the ſame colour with that 
of the Turbinated. In a few there are ſome-oblong Lineations bent circular- 
ly to the Commiſſure of the Value: I have a piece of ſuch. an one by me, con- 
ſting: of ſeveral Lamelle; which hath. this further obſervable in it, that the 
gibbous Part is of & moſt beautiful black ſhining Colour, and. the inner Part 
of a ſhining Pearl-colour'd. Subſtance: 
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Of this Bivaluular fort, many of them ſeem to be in ßeri, not as to their 
Shape, but as to their Hardneſs and Thickneſs, there being in ſome only the 
Stamina, and in others the ſeveral Steps and Progreſſes toward a perfect 
Fignration ; which ſeems to me an unanſwerable Argument, for their never 
having been the Spoils of Animals. Some of theſe appeared in the Inner- ſide 
white, and it came off upon the Fingers like Chalk, and ſeemed as if a 
Depreſſion had been firſt made in the Bed of the Shape of a Valve, and then 
the Convex fide rubbed with Chalk or painted white. TPO AT 

Thoſe Pieces of this odd Concretion, which I keep by me (now the Marle, 

which is in the Interſtices, is grown hard) appear much like that coarſe 
fort of Marble-ftone, which is dug about Pluckley in the Mild of Kent, Which 
Marble ſeems to be a Coagmentation of ſuch SHhell- like Stones, the Marle betwixt 
them having acquired firm Solidity and Hardneſs. With this Stone they 
make their Cauſeys in that part of the Countrey ; and they are apt to be worn 
into little Cavities, or Holes, where they have lain long expoſed to the Air ; 
the Rains, in length of time, waſhing away the Portions of Marle (which 
is leſs hard than the reſt) from the Orifices and Interſtices of thoſe Shel-like 
Stones. I am mach confirmed in this Opinion by a piece of Marble, inlaid, 
as it were, with ſuch Stores, which was dug out of a Marle-Pit, at a little 
diſtance from, and on the ſame level with that at Humon. | 


The imperfect as well as the complete Formation of ſome of the Biualuu- Tia Mud. 
lar kind (the Valves being only found ſingle, and both ſorts in a Ground — 2 
never heretofore diſturbed) are no light Arguments for their being Stones. cf. :. 


Perhaps the Saks of Plants or Animal Bodies, waſhed down with Rains, and 
. — under Ground, may be there diſpoſed into ſuch like Figures, as well 
as above xm. | | 


XXXII Near Reading in Berlſbire, for many ſucceeding. Generations, a Foſſle Shells 
continued Body of Oyſter-ſhells has been found through the whole Circum- A. 


ference of 5 or 6 Acres of Ground. The Foundation of theſe Shells is a ja 


hard rocky Chalk, and above this Chalk the Oyſter-ſbellt lie in a Bed of “ . 4 


green Sand upon a Level, as nigh as can poſſibly be judged ; this Stratum of 
green Sand Oyſter-ſhells is (as I — 2 two Foot deep. Now im- 
mediately above this Layer, or Stratum of green Sand and Shellt, is a Bed of 
a bluiſh fort of Clay, very hard, brittle and rugged, they call it a pinny 
Clay, and xhis is of no uſe. This Bed or Layer of Clay, I found to be nigh a 
Yard deep; and immediately above it is a Stratum of Fuller's Earth, which 
is mgh two Foot and a half deep; this Earth is often made uſe of by our 
Clothiers: And above this Earth is a Bed or Layer, of a clear, ſine white 
Sand, - without the leaſt mixture of any Earth, Clay, &c. which is nigh 7 
Foot deep: Then immediately above this is a tiff red Clay, (which is the 
uppermoſt Stratum) of which we make our Tiles. The Depth of this cannot 
be conveniently taken, it being fo high a Hill, on the top of which hath 
been and is dug up a little common Earth about 2 Foot deep. 

I have, with a Mattock, dug out ſeveral whole Oyſterr with both their 
Valves, or Shells lying together, as Oyers before opened : in their Cavity 
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there is got in ſome of the forementioned green Sand. Theſe Shells are ſo 
very brittle, that in digging for them, one of the Valves will frequently drop 
from its Fellow ; but tis plainly to be ſeen that they were united together, 
by placing the Shell that drops off to its Fellow Valve, which exactly cor- 
reſponds : But I dug out ſeveral that were Entire ; nay, ſome double Oyſters 
with all their Valves united. i 


Tale bells XXXIII. In a Quarry at the Eaſt-end of Broughton in Lincolaſhire, they get 
Lai Clayey Subſtance or Earth, that lies under the Stone in which are innume- 
ſhire; BM. rable Fragments of the Shells of Shell-Fifh of various ſorts, of Peftinites, 
1 Echi ni, Conchites, and others, with ſome Bits and Pieces of Cornel; and there 
266. f. 658. are ſometimes found whole Shell-Fiſh, with their natural Shells on, in their 
natural Colours, moſt miſerably craek'd, bruiſed and broken, and ſome 
totally ſqueez d flat by the great Weight of the Earth that yet lies, and that 
was caſt upon them in the Noachian Deluge. 
 'There is another Quarry in the Field on the South ſide of the Town, of a 
hard blue Stone, which was moſt certainly a pure fine blue Clay, in ſome 
Antediluvian Lake, in the: Stones of moſt of which are innumerable Pezrefied 
Shell-Fiſh of various ſorts, but ſo united to the Stone, that it is very dif- 
ficult to get them whole out; and I have always found that they lie in the 
Superficies of the Quarry, within a Foot of the Top thereof, and few or none 
deeper therein. In many places of the Surface of the Quarry, (which looks 
rugged and drifted, as Snow does after a Storm, and by which one may 
find what Quarter the Storm or Wind. was then in) there are many Shel]- 
Fiſh half in the Stone, half out. That part which.is within the Quarry is 
entire and whole, but a hard Stone; and that part which is without, which 
the Petrefick Effluviums did not touch, is conſumed and gone, all but a little 
of the Edges which are plain Shell, and have all the Radii and Striæ on them, 
that the common Shells of thoſe: ſorts of Fiſhes have- 

All theſe Fiſhes have their Shells on, ſome of which Shells are exceeding 
thin, to what otherſome are. Sometimes the Shells of ſome of them are in 
their Petreſaction ſo throughly united unto and incorporated with the Stone, 
that they are ſcarce viſible. Others in the ſame Quarry have a thick white 
Shell. on them Petrefied, but not incorporated and turned; into the Sub- 
ſtance of the Bed in which they lie. As you get that Fiſh out, all the Shell 
ſticks ſo faſt to the Rock, that moſt commonly it js left behind, but ſome- 
times the Shell cleaves in two, one half of. the Shell on both. ſides of the 
Fiſh ſticks. thereto, and the other half to both ſides of the Bed, but others 

- eome- out by lying in the Air in Froſty Nights, with the whole natural She 
on them, and the Radii or Striæ very exact. Other Fiſh there are here, that 
have a black ſmooth Shell on them, with ſeveral Stria, but no Radii, very like, 
tf: not the ſame with the Concha Nigra Rondell. or 

have alſo ſeen in this Quarry ſome Shell Fiſb half open and fill d. with the 
Matter of the Bed in which they, lie, and Petre) d with it, Others being 
in: heaps together, I have found ſome of them broken, others bruiſed, and 
the Edges of. one Fiſh thruſt. into. the ſides of another, ſome. with the _ 
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Shel thruſt half way over the other, &c. and ſo Petrefyed in the Bed toge- 
ther. Others in the ſame Bed have been ſo cloſe, that the Matter of the 
Bed could not inſinuate it ſelf into them. Theſe that are thus found, are 
ſome of them totally empty, others are filled with Chriſtaline Fluors, others 
I have ſeen half full of the ſaid bluiſh Clay of the Bed, and half full of 
the ſaid Chriſtaliz.ations, which have ſtuck therein, from nothing but Subterra- 
neous Heats and Effluviums. 

Amongſt theſe Fiſh in this Quarry, I have ſeen ſeveral great Horſe-Muſcles, 
ſuch as breed in Freſh-Water Rivers and Ponds, which are exactly like the 
Concha Longa Rondel, but are more thick, full, and pubble, than ours com- 
monly are at this day ; which Greatneſs and Largeneſs proceed from nothing 
but the Fertility and Fatneſs of the Bed on which they bred ; and at this 
Day in an old Pond beyond Broughton-Hall, there are ſome of the largeſt of 
this ſort of Shel/-Fiſhthat ever I ſaw, as if this Soil agreed better to the breed- 
ing of this ſort of Fiſh. than any elſe ; juſt as the Cornu Ammonis, Nautili, 
and others breed beſt upon Alum Soils : And that is the reaſon that they 
are found ſo much at Whitby, Rochel, Lunenburg, Rome, and other Places, 
where are famous Alum-Mines. And if any one would find any of thoſe 
ſorts of Fiſhes (which ſome learned Men have ridiculouſly thought to be 
Species totally loſt) they ought in all probability to ſeek for them upon 
Alum Soils in the Sea, and there they would undoubtedly find them. 

Others have an Ouzey Soil, a ſort of a confuſed Mixture of ſeveral Soils: 
together, as part of the Country about Frodingham, Bramber, Aſbbee, Botſ-- 
worth, Cc. ſeems to be; in the Fields and Stones of. which Towns, is one 
particular ſort of Fiſh, which I know not what Genus or Species to compare 
to, bending ſomewhat like a Ram's Horn, and exactly creaſed like one on 
the out-ſide with an Opuſculum thereon, which the Fiſh opened and ſhut as 
it had oecaſion. The Bed whereon the ſaid Shel-Fiſþh bred in the. Ante-- 
dilwvian Sea, is not over a Foot. thick (to the beſt of my Memory) in all 
which, but for the moſt part in the Superficies thereof, are millions of the 
ſaid Fiſh ſticking half within the Stone, half without; which Shel-Efþ ha- 
ving a moſt durable Shell, that part which ſticks out of the Stone, is not con- 
ſum'd, as in the Shell-Fiſþ of Broughton, but remains whole and entire: And 
yet I have ſeen and found whole lumps of them, that by. ſome: huge 
Weight caſt or fallen upon them, in the Noachian. Deluge, have been 
NN broken and ſhattered in pieces, and ſo Petrefied in the Bed as 
they lay. 

5 1 Pariſh of Broughton aforeſaid, in the looſe Earth above the aforeſaid. 
blue Quarry, .and elſewhere, I have found in a whitiſh Stone, the Echini Ga- 
leati Punfticulati Lluydii, the Turbinites Major. Lluydii. Tab. 7, N. 341. the 
Cochlites Lavis Vulgatior. Lluydii.. T. 7. N. 322; in blue Stone, the Cancha al- 
tera Longa Rondeletii, exactly agreeing to the. Picture and Bigneſs thereof. 
in Gefner de. Piſcibus, p. 231: only the Neb is much longer: I. have found 
Aſo multitudes of Belemnites, great: and little, perforated and flat ar the 
Root, by which they grew in the Autediluvian Sea, unto ſome. of which I: 
have found little Shell-Fiſh ſticking. W 
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There have been many Conteſts and Diſputes amongſt the Learned con- 
cerning theſe Appearances; but my Notion of them is, that the Antedilu- 
vian World had an external Sea as well as Land, and Mountains, Hills, Ri- 
vers, and fruitful Fields and Plants; that it was about the Bigneſs that our 
Earth is at preſent of, and that when God had a mind, for the Wickedneſs 
of the Inhabitants that dwelt thereon, to deſtroy the ſame by Water, he 
broke the Foundations and ſubterraneous Caverns and Pillars thereof with 
molt dreadfal Earthquakes, and cauſed the fame to be for the moſt part, if 
not wholly, abſorbed and ſwallowed up, and covered by the Seas that we 
vow have; and that this Earth of ours riſe then out of the Bottom of the 
Antediluvian Sea in its room: juſt as many Iſlands are ſwallowed up, and 
others thruſt up in their ſtead. | | 
From this happy Syſtem of the Deluge, which is the moſt concordant to 
the Scriptures of all others, all thoſe things are eaſily ſolved that were hard 
and diſhcult before. It is no longer a Wonder that Shells, and Shell-Fiſh, 
and the Bones of other Fiſhes and Four-foored Creatures, and Fruits, Cc. 
are found (as they commonly are) in Beds and Quarries, in Hills and Moun- 
tains, and in the Bowels of the Earth; for here they bred in the Amediluvian 
Sen, thither they were elevated with the Hills and Mountains in the time of 
the Deluge, there they fell into, were abſorbed and buried in Chaſms, and 
Holes, and Clefts, that would neceſſarily happen in the thruſting up of the 
Earth, and are found in the Soil that was flung and carried with wonderful 
Violenee and Confuſion from one Place to another, by the working of the 
Waters, and the Ferment and Hurry that they were put into. 

And as all Countries were thus raiſed out of the Bottom of the Antedily- 
vian Sea and Lakes, fo that part of the Country, about Broughton aforeſaid, 
appears manifeſtly, in the Antediluvian World, to have been the Bottom of 
ſome Freſh- water Lake, becauſe that thoſe are Freſn- water Shell-Fifh which 
are found there; and the Bed, upon which they bred, was a fine blue Clay, 
which is the Colour of the Stone to this day: Which Bed being elevated and 
lifted up (and daſhed over with other Earth in the Workings of the Waters, 
and the great Hurry and Confuſion that then happened) the ſaid Bed, by the 
power of the Subterraneous elevating Heats, Steam, and Efflaviums, was turned 
by degrees into Stone, with all the Fifhes therein. 

I have before told you, that ſome of the Shell-Fiſh, in the ſame Bed, are not 
only full of the Matter of the Bed, but of Fluors, tho ſuch are not very com- 
mon. Some might wonder, ſeeing that the Shells are cloſed, that the Mat- 
ter of the Bed could infinuate itfelf into them ; but that is nothing but 
what is common in like Caſes : for I have frequently ſeen, in the Bottoms 
of Ponds and Rivers, where ſuch Shell-Fiſh in plenty are, that when the 
Fiſh is dead and conſumed, and the Shell in the Mud, with the Edges as 
cloſe as if the Fiſh was alive, that nevertheleſs the Mud or Clay will, by de- 

grees, inſinuate and fill the ſame. And now if the Bottom of any one of 
the ſaid Rivers or Ponds was raifed by Earthquakes, and turned into Stone 
by Petrefick Effitviums, they would exactly be found as theſe are. 


'That 
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That many Hel. Fiſp ſuſſered ſuch wonderful great Violence and Force in 
the ſaid yu Flood, inſomuch as to be cruſh'd, and bruis'd, and ſqueez d 
far, as ſome of thoſe manifeſtly are; is likewiſe nothing ſtrange or von- 
derful, if we do but conſider the great pieces of riſing Rocks, and Hills, 
and Mountgins, that muſt needs roll down, and fall, in ſuch a general 
hurry and confuſion as that muſt needs have been in the Quarry, at the 
Eaſt end of this Town of Broughton: where Fragments of innumerable 
Shells are found, and fome Shell-Fiſb ſqueez'd flat, all which are natural, and 
not petrefy'd. There was in the Deluge flung upon the ſame a huge Bed of 
a mix d confuſed Subſtance, now turn'd into a whitiſh ſoft canker d Stone, 
and upon that were. caſt vaſt quantities of Earth, all which weigh'd and 
preſſed the tender Shells ſo much, that they ſqueez'd ſome flat, and broke 
others to Pieces, as we find them to be at this day. | 

I have a hard Stone, part of the aforeſaid blue Quarry, with little Bits of 
IVood-Coals therein, and whole Leaves of Vaccinia, or Whortle Berries, ſuch as 
grow upon Heaths very exact: And Mr. Lluyd and others have given us 
ſeveral large Accounts of whole Leaves and Plants found in Stones and Rocks, 
and deep in the Bowels of the Earth, ſome folded, ſome plain, ſome imper- 
fe&t ; all which is very eaſily ſolvable, having in that general confuſion 
and hurry been ſeized upon and embody'd in Lumps of Clay and other 
Matters, and others catched and intercepted in Rolling Beds of Earth, as 
they tumbled down from riſing Hills and Mountains, and ſo lodg'd. 
— in Chaſms of the Ground and petrefy'd, and ſo preſerv d unto this 

Ye 


XXXIV. I have had out of the Ifle of Sheppey in the River of Thames, - 


very Sharks Teeth dug up there; which could not be ſaid. to be petrefied. 
They were ſomewhat gilded with a Vtriolick Tarniſh at our firſt receiv- 
ing them; but they were white, and in a ſhort time came to their natural 
Col our. 3 f | | 

In the Stoze Quarries in Fiuderskelf Park near Malton in Yorkſhire,. I took 
out of the Rock my {elf a fair Gleſopetra with three points of a black: 
Liver-Colour, and ſmooth; its Edges are not Serrate ; its Baſis is (like the 
True Teeth) of a rugged ſubſtance; it is carved round the Baſis, with Im- 
boſſed Work: It hath certain eminent Ridges, or Lines like Rays, drawn. 
from the Baſis xo each Point. | 


n.i 10. P- 2 23. - 


XXXV. Dr Tancred Robinſon received lately from Maryland a conſidera- Th: Fo. 
ble number of Foſſile Baues and Shells of ſeveral ſorts. Some of them had g f 


received little alteration in the Earth, others more, and ſome were ſo — 
changed as to be ſtony :: But all of them retained their ancient Shape N. 
One of theſe Foſiles L compared with the Tongue of a Fiſn I had. obſerv d 232.7. 674. 


in Jamaica, and with another of the ſame Tongues in pieces, which I ſaw 
in Mr. Charleton's moſt uſeful and admirable Collection of natural Curi- 

ofities, and. found a perfect Agreement. Another. of. theſe * 2 
IK uppoſer 


. T3 

| ſuppoſe is the upper Mandible or Palate of this Fiſh, which is oppoſite to, 

or anſwers this Tongue: The Agreement of this in all parts with the 

Tongue, making it very likely to belong, if not to this ſame, yet to this 
kind of Fiſh. | 47 

A Part of one of the Joints of this Tongue was dug up in England, and 

given to Mr. Charlton, by Mr. Lluyd of Oxford, by the Name of Siliquaſtrum 

Ssubnigrum Pectinatum Maximum. 8 

Fg. 87,8. Dr. Robinſen thinks the Feſſile Palate or Mandible, Fig. 87 and 88. may be 
of the ſame kind with that taken notice of by Lachmund, in his Book de 
Lapidibus, p. 17. where tis call'd Pentacrinous. 

Fg. 7s. Fig. 75. Is the whole Tongue of a Flat-F.ſþ a-kin to a Thornback, which I 
call Paſtinaca Marina, Levis, Livida, Albis Maculis notata, It is made up of 
many Bones (about 19 in this) which are each of them crooked, their two 
ſides making an obtuſe Angle, ſuch as the ſides of the Under-Manaible ot 
a Man does: the uppermoſt ſides of theſe ſeveral Bones have Furrows and 
Pieces ſtanding together after the manner of the "Teeth of a ſhort ſmall- 
toothed Comb, the extant Ends of which anſwer the like Parts in the Bones 
of the upper Jaw of this Fiſh, between which and this Tongue the Food 

l g. If this Fiſh is to be cut, torn, or ground to pieces. | 

8 76%. Fg. 76. Is the underſide of the ſame divided into ſeveral Pieces alſo, but 
: having no Furrows or Teeth, as thoſe of the upper ſide have. 

— Al 7% Fig. 77, 78, 79, 80. Shew the Joints or Pieces of the ſame Tongue, 
feparated in ſeveral Poſitions of their upper and under fides, to ſhew the 
perfect Agreement between the Pieces of the Tongue of the Fiſh taken 

lately from it, and thoſe taken out of the Earth, which are figur'd in the 

Fig-#r, 8, like Poſitions. Fig. 81, 82, 83, 84, 85, 86. | | 

86. % Fig, 87, 88. Are the upper and under ſides of what, I ſuppoſe, is the 

Fig. 67, 88. Upper-Mandible or Palate of this Fſb, which is oppoſite to, and anſwers 
this 'Tongue. | > | 

Mr. Willoughby and Mr. Ray call this Fiſh Nari-Nari ; and IT am apt 
to believe the Anonymous Portugueſe, whoſe Deſcription of Brazil is pub- 
liſhed in Purchas, Lib. 7. Cap. 1. p. 1313. means this, when he fays 
_ were Rays, having in their Mouth wo Bones breaking Wilks with 
them. 


Wien of A- XXXVI. I had lately an Opportunity of particularly examining a com- 
fond under Pleat Head, with both its Horns entirely perfect, not long ſince dug up in 
— fogl Ireland, and given to my Brother Will. Molineux, as a natural Curioſity, by 
Dr. Tho. Mr. Henry Oſtorn, that lives at a Place call'd Dardiſtown, in the County of 
, 4. nets: Meath, about 2 Miles from Drogheda. This is the Third Head which hath 
been found by caſual trenching in his Orchard; they were all dug up within 
the compaſs of an Acre of Land, and lay about 4 or 5 Foot under ground, in 
a ſort of boggy Soil. The firſt Pitch was of Earth, the next 2 or 3 of Turf, and 


Then followed a ſort of white Marle, whereby they were found. 
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I took the Dimenfau, of this Head carefully, as follows, from the extreme 
Tip of the right Horn, to the extreme Tip ef the left A B, was 10 Foot 10 
Inches; from the Tip of the right Haz, to the Root where it was faſtened 
to the Head C D, 5 Not 2 Inches ; from the Tip of the higheſt Branch (meaſu- 
ring one of the Horus tranſverſe, or directly acroſs the Palm) to the Tip of 


the loweſt Branch G F, 3 Foot 7 Inches. The Length of one of the 
Pau, within the Branches G H, 2 Foot 6 Inches; the Breadth of the ſame 


Palm, ſtill within the Branches, I K, 1 Foot 10 5 Inches; the Branches that 
ſhot forth round the Edge of each Palm, were 9 in Number, beſides the 
Brou-Antlers, of which the right Antler D L, was 1 Foot 2 Inches in — 
the other was much ſhoxter 3 the Beam of each Horn M, at ſome diſtance from 
the Head, was about 8 Inches in Cireumfexence; at the Root where it was 
faſtened to the Head, about 11 Inches in Circumference ; the Length of the 
Head from the back of the Skull to the tip of the Noſe, or rather the Ex- 
tremity of the upper Jaw-bone NO, 2 Foot; the Breadth of the Skull where 


largeſt P Q, was a Foot, There were 2 Hoks near the Roots of the Horns that 


look d like Eyer, hut were indeed large open Paſſages, near an Inch in Dia- 
meter in the Forehead- bone, to give way to great Blood Veſſels, that here 
iſſue forth from the Head, and paſs between the Surface of the Horn, and 
the ſmooth hairy Skin that covers them whilſt they are growing, (which is 
commonly called the Velvet) to ſupply the Horns with ſufficient Nou t, 
while. they are ſoft, and till they arrive at their full Magnitude, fo as to 
become perbectly hard and-ſolid.  . | | | 
Theſe Veſſels, by reaſon of their Largeneſs and great 'Turgency of the 
Humour in them, whillt the Horn is ſprouting and pliant, make deep and 
conſpicuous Furrows all along the outſide of it where they paſs, which may 
plainly be ſeen after the Horn is bare and come to its full Growth, at which 
time all theſe Veins and Arteries, wich the  outwerd Veluet Skin, drying by 
the Courſe of Nature, ſhrivel up and ſeparate from the Horn, and the Bealt 
afſects tearing them off in Stripes againſt the Boughs of Trees, expo- 
ſing his * naked when they are throughly hardned, without any 
covering at all. 13 | | 
Such then were the vaſt Dimemſious, according to which the lofty Fabrick 
of the Head and Hum of this ſtately Creature was built: And yet it is not 
to be queſtioned but theſe ſpaoious Horns as large as they were, like others 
of the Deer- und, were naturally caſt every Lear, and grew again to their 
full Gze in about the ſpace of 4 5 For all Species of Deer yet known 
their Horns: Yearly, whieh I goncei ve to proceed from the ſame 
cauſe, that Trees annuslly caſt their ripe Fruit, or let fall their withering 
Leaves in Autumn ; that is, becauſe the \ nouriſhing Juice, ſay it is Sap or 
Bleed, — and flows no longer, either on the aceount it is now deficient, 
being all ſpent, or that the cavous Paſſages which convey it, dry up and 
cool, ſo as the Part having no longer any Communication with, muſt of neceſ- 
ſity by degrees fever from the Mole; but with this difference, that Horns by 
reaſon of their hard, material, and ſtrong Compoſition, flick to the Head 
by their Root 7 or 8 Months after all their Nouriſhment- perſectiy reti res, 
whereas 
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whereas Leaves and Fruit, conſiſting of a much more tender Subſtance, and 
a finer Texture of Parts, drop ſooner from their native Beds where they 
grew, when once the Supply of uſual Nourifhment is ſtopt. This Analogy 
that Nature obſerves in caſting the Horns of Beaſts, and dropping the Fruit 
of Trees, will appear much- more evident to any one that will obferve the 
end of a Stalk, from which a ripe Orange, or any large Fruit, has been lately 
ſever'd, and the But- end of a caſt Horn, where it is faſtned to the Os-Fron- 
tis; for by comparing them together; he ſhall find ſo great a Congruity in 
the Shape of both, that *twill be apparent, Nature works according to the 
ſame Mechaniſm in one as in the other. $1912 10 
Such another Head, with both the Horns entire, was found ſome: Years 
fince by one Mr. Van Delure, in the County of Clare, buried 10 Foot under 
Ground in a ſort of Marle, and was preſented by him to the late D. of Or- 
mond, In the Year 1691, Major Folliot told me, that digging for Marle near 
Town. Ballymackward near Ballhſbannon in the County of. Fermanagh, he found 
buried 10 Foot under plain ſolid Ground, a pair of theſe fort of Horns. In 
the Year 1684, there were two-of theſe Heads dug up near Turvy, within 8 
Miles of Dublin. king | | 
Not long ſince a Head of this kind; with its Horns, was found near Por- 

tumny, ſeated on the River Shannon, in the County of Gallaway. Such a 
Forehead with 2 extraordinary Beams of theſe kind of Horus, may be now 
ſeen faſtened againſt one fide of the Common Hall of his Grace Michael Lord 
Archbiſhop of Ardmagh's Houſe here in Dublin; they are both imperfed 
and want their. Palms, yet by the vaſt thickneſs and length of the Beams, I 
judge, when entire, they much exceed the ſize of thoſe I have given the di- 
menſions of above. The Primate told me, they were found- ſomewhere in 
the Province of Ulſter. a 


To theſe Lmight add many more Inſtances of the like; as thoſe found by) 


the late Lord Mountjoy, near his Houſe at Newton Stewart, and thoſe kept 
at Stockallen in the County of Meath : for to my knowledge, within leſs than 
20. Tears, above 20, I might ſafely ſay, 30 pair of theſe ſort of Horns have 
been dug up in ſeveral places of this County, all found by aecident ; and 
we may well ſuppoſe vaſt numbers ſtill remain undiſcovered : but theſe may 
ſuffice plainly to ſhew, this Creature was formerly common with us in Ve- 
lend, and an indigenous Animal, not peculiar to any Territory or Province, 
but univerſally met with in all- parts of the Kingdom. We. may alſo 
reaſonably gather, that they were a Gregarious Animal, as the Natur aliſt 
calbthem, or ſuch a fort of Creature as affect naturally keeping together 
in Herde; as we ſes the 'Fallow: Deer with us, and as tis reported. of tho 
Elches in. Sweden, and the Rain Drer in the Northern Countries of Eu- 


rope; for other wiſe we cannot eaſily fancy it ſhould happen, that three of 
their Heads ſhould: be all found. within the narrow compaſs of one Acre 
of: Ground. | 1 

That theſe and ſeveral others, and indeed I think-I may ſay all that I 
have been partieularly inform! d. of, though dug up in far diſtant places 
ok Telaud, ſhould. be conſtantly. found buried in a ſox of, Marie, ſeems to 


me? 


_ 1 
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me to intimate, as if Marle was only a Soil that had been formerly the 
out ward Surface of the Earth, but in proceſs of Time, being covered by 
degrees with many Layers of — mm has by laying under Ground 
a certain Number of Ages acquired a peculiar Texture, Conſiſtence, Rich- 
neſs or Maturity, that gives it the Name of Marie. For of neceſlity we 
muſt allow the Place where theſe Heads are now found, was certainly once 
the external Superfice of the Ground, otherwiſe it is hardly poſſible to ſup- 
poſe how they ſhould come there. | 
And that they ſhould be ſo deep buried as we at preſent find them, ap- 
to have happen'd by their accidentally falling where it was ſoft low 
Ground ; ſo that the Horns by their own conſiderable Gravity might eaſily 
make a Bed where . in the yielding Earth, and in a very long courſe 
of Time, the higher Lands being by degrees diſſolved by repeated Rains, 
and waſh'd and brought down by Floods, covered thoſe Places that were 
ſituated lower, with many Layers of Earth: For all high Grounds and 
Hills, unleſs they conſiſt of a Rock, by this means naturally loſe a little every 
Year of their height, and ſometimes ſenſibly become lower even in one Age; 
of which we may ſee ſeveral ſatisfactory Inſtances related by Dr. Plot in 
his Natural Hiſtory of Staffordſhire, Chap. 3. Page 113. As for all ſuch Heads 
that might chance to fall on high or hard Grounds, where they could not 
poſſibly be covered or defended, theſe muſt of neceſſity rot, periſh, and be 
deſtroy'd by the Weather. 

By what means this kind of Animal, formerly ſo common and numerous 
in this Country, ſhould now become utterly loſt and extin&, deſerves our 
Conſideration. 

Some have been apt to imagine this, like all other Animals, might have 
been deſtroyed from off the Face of this Country, by the Deluge in the 
Time of Noah: But if we conſider what a fragil, flight and porous Sub- 
ſtance theſe and the Horns of all Deer are, we cannot well ſuppoſe they 
could by any means be preſerved entire and uncorrupt from that Flood, now 
above 4000 Years ſince; and I have by me ſome of the Teeth, and one of 
the lower Jaw-bones of this Creature ſo perfe&, ſolid, ponderous and freſh, 
that no one that ſees them can poſſibly ſuſpe& they could have been in Na- 
ture ſo many Ages paſt : And therefore it ſeems more likely to me, this 
kind of Animal might become extin& here, from a certain ill Conſtitu- 
tion of Air in ſome of the paſt Seaſons long ſince the Flood, which might 
occaſion an Epidemick Diſtemper, if we may fo call it, or Peſtilential Murrain, 
peculiarly to affect this ſort of Creature, ſo as to deſtroy at once great num- 
bers of em, if not quite ruin the Species. For this Iſland may very well be 
thought neither a Country nor Climate ſo truly proper and natural to this 
Animal as to be perfectly agreeable to its Temper, ſince for ought I can 
yet learn, it neither is, nor ever has been an Inhabitant of any of the adjacent 
Kingdoms round about us. And beſides the three Heads abovementioned, 
found ſo cloſe to one another -in the County of Meath, and the two near 
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5 Turvy, ſeems not a little to countenance this Opinion, as if theſe Animals died 
together in Numbers, as they had lived together in Herds. To this purpoſe, 
Scheffer in his Laponia ſpeaking of the Rain Deer, an Auimal that agrees in 
Kind with ours, tho' it be a quite different ſort of Deer, ſays, that whole 
Herds of them are often deſtroyed by a raging Diſtemper like a Plague, 
common among them; and that ſometimes they all die, ſo that the Laplander 
is forced to ſupply himſelf with new.” 1 | | 

Tis probable however, that ſome of them might have eſcaped: this com- 

5 mon Calamity: But theſe being few in Number, I imagine as the Country 
became peopled, and thickly inhabited, they were ſoon deſtroy'd and kill'd 
like other Veniſon, as well for the ſake of Food as Maſtery. and Diverſion, 
And eertainly theſe ſavage Ages of the World would not have ſpared the 

reſt of the Deer Kind, Stags and Hinds, Buchs and Does, which we ſtill have, 
but that theſe, being of a much ſmaller Size, could ſhelter and conceal them- 
ſelves eaſier under the Covert of Woods and Mountains, ſo as toefcape utter 
And here I. cannot but obſerve, that the Red Deer in theſe our Days, is 
much more rare with us in #e/and, than it has been formerly, even in the 
Memory of Man: And tho” I rake it to be a Creature, naturally more pecu- 
har to this Country than to England, yet unleſs there be ſome Care taken 

to preſerve it, I believe in proceſs of time, this Kind may be loſt alſo, like 

the other ſort we are now ſpeaking of. Ac | 

It remains that we enquire what Species of Animalł it was, to which theſe 
ſtately Homns formerly belong d. I know it is an Opinion generally receiv'd, 
that they belonged to the Alche, Elche, or Elende, and therefore are vulgarly 
call'd Elche 'r Horns : But I have ſeen a pair of genuine Elabe s Horns brought 
out of Swedeland, and they differed extremely both in Figure and Size, from 
thefe we have now deſeribed. They were-abundantly ſmaller, and quite of 
another Shape and Male, not palmed, ot broad at the end: fartheſt from the 
Head, as ours; but on the eonttary, broader towards the Head, and growing 
ill narrower towards the Tips End, the ſmaller Braxches not iſſuing forth 
from both Eages of the Horns as in ours, but growing along the upper Edge 
only, whilſt the other Verge of the Horn was wholly plain without any Bran- 

Te Quadrup.ches at all. The faithful Geſaer ſpeaking of the Size of them ſays, Cornua fin- 

gun Libras civciter duodecim appendunt, Longitudine fere duorum Pedum : 

Whereas the Fbrnt we find here in Jyeland are near thrice that Length, and 
above double that Weight, tho* dried and much lighter from their being 
ſo long kept. Moreover the Elche, as deſcribed by Apollonius Menabenus, 

who had feen many of rhem, is no larger than a middling Horſe. And Mr. 

Duncombe told me, when he was Envoy in Sweden, he had ſeen there abore 

roo Elches together in a Herd, and none of them above 5 Foot high. And 

| . 


if ſo, we cannot imagine a Creature of that ſmall Size, cou 
fupport fo large and heavy a Head, with ſo wide and ſpreading a pair 
Horns as theſe-we are ſpeaking of; eonfidering that exact Symmeryy, and due 
| Proportion of Parts, Nature obſerves. in the Formation of all the larger and 
— ſort of Animals. 8 


(437) 

But the Deſcription of that lofty horned Beaſt in the s- Iudies call d a 
Mooſe, much better agrees with our Viſb Animal than that of the Elche does. 
This Animal I find deſcribed by Mr. John Ffſelm, among his New England 
Rarities, in theſe Words: The Mooſe Deer, common in theſe Parts, is a very 
goodly Creature, Jome of them 12 Foot high, (in height, ſays another Author 
more particularly, from the Toe of the Fore-Fuct to the Pitch of the Shoulders, 12 
Not; in its full Growth much bigger than an Ox) with exceeding fair Horns 
with bread Palms, ſome of them tuo Fathoms or twelve Foot from the Tip of one 
Horn to that of the other. This is 14 Inches wider than ours was. Another 
thus deſcribes the manner of the Indians Hunting this Creature: They com- 
monly hunt the Mooſe, which is à kind of Deer, in the Winter, and run him 
doum ſometimes in half, otherwhile a whole Day, when the Ground is covered 
with Sow, which uſually lies here feur Foot deep; the Beaſt, very heavy, finks every 
ſtep as he runs, breaking deum Trees as big as a Man's Thigh with his Horns; 
at length they get up with it, and darting their Lances, weund it ſo, that the 
Creature walks heavily on, till tired and ſpent with loſs of Blood, it finks and falls 
like a ruined Building, making the Earth ſhake under it. So that we have 
not the leaſt reaſon to queſtion but theſe vaſtly large Iriſh Deer and the 
American Mooſe, were certainly one and the ſame ſort of Animal, being 
all of the Deer Kind, carrying the ſame fort of palmed Horns, which are of 
the ſame Size and Largeneſs as well as Figure ; and the Bulk of their Bodies 
correſponding exactly in Proportion to the wide ſpreading of their Horns. _ 
So that we may ſecurely aſſert, that Mooſes formerly were as frequent in 
this Country, as they have them {till in the Northern Parts of the Veſt-Indies, 
New England, Virginia, Maryland, and Canada or New France. 


tercourſe with it likewiſe, (though tis not eaſy, I acknowledge, for us at pre- 
ſent, to explain how) for otherwiſe I do not ſee, how we can conceive this 
Country ſhould be ſupply'd with this Creature, that for ought I can yet hear, 
is not to be found in all our Neighbourhood round about us; nay perhaps 
in any other Part of Zurope, Afia, or Africa: And then *tis certain, as Ire- 
land is the laſt or moſt Weſtern Part of the Old World, ſo tis neareſt of any 
Country to the moſt Eaſtern Parts of the New ; Canada, New England, Virgi- 
na, Oc. the great Tract of Land, and the only one I yet know, remarkable 
for Plenty of the Mooſe Deer. 


XXXVII. Tuna inter Thuringia Dynaſtias haud poſtrema, Erfurto propin- 


qua, Comitibus olim Glichenfibus paruit, iiſque extinctis varios ſortita Do- 
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An Fant minos Ducatui tandem Saxo-Gothano annexa eſt, ex quo ſereniſſimus Princeps, 


Crea, Fredericus, cujus Filium Cognominem feliciter hodie Regnantem ſuſpicimus, 


Ground near 


Exfurt in A. 1677. jure Emptionis Hæreditario ſibi ſuiſque eam comparavit. Binos 
B Will Eis. habet Pagos ſeu Villas ejuſdem Nominis, quorum alter appellatur Burg-Tonna, 


Tertzcliw. quaſi Caſtrum Tonnam, alter Grafen-Tonna, quaſi Comitis-Tonnam diceres. Uter 
r ihorum antiquior fit, definire nequeo : Id ſaltem conſtat Annalibus vetuſ- 


tiſſimum Pagum eſſe, qui Donnaba audit in Diplomate Ortonis Magni, A. 


Chr. 973 dato, meaque Opinione ad Burg Tonnam ſpectat. Proxime Pago 
huic ad jacet Mons ſive Collis Arenoſus, arenam in fundo præbens puriſſimam 
albiſſimamque, in variorum Artificum uſum longe lateque tranſportari 


ſolitam : Quam effodientes Menſe Decembri An. 1695. Oſſa quædam maxima 
reperiunt, ad Pedes poſteriores ſpectantia, unum 19 Librarum pondere; 


deinde Globum ſive Caput Rotundum Acetabulo inſertum, Capite Viri majus, 
9 Librarum; hinc Majus Os Femori ſimile 32 Librarum. Solito poſt No- 
vi Anni initium Frigore amplius inquirentes, offendunt Spinam Dorſi 
cum Coſtis adhærentibus, profundiuſque in Arena abditos Globos longe ma- 
jores binos, una cum offibus eo pertinentibus, Pedum nempe Anteriorum ; 
ram Os Humeri, 4 Pedes longum, duaſque Spithamas latum cum dimidio : 
Mox Vertebras Colli cum Verrice acuminato ; denique Caput prægrande cum 
4 Dentibus Molaribus, quorum ſinguli 12 Libras pendebant, & Duobus 
maximis Dentibus, ſive Cornubus, 25 Spithamæ Craſſitie, & 8 Pedum 
Longitudine ex Capite prodeuntibus. Ut Caput melius conſpiceretur, Col- 
lis 12 fere Cubitorum, five 24 Pedum Altitudine perforatus eſt ; quo facto 
ipſe ſereniſſimus Princeps 10 Kal. Feb. acceſſit, meque inter Comites eſſe 
clementiſſime juſſit, ubi omnes quidem in magno Hominum Concurſu Ca- 
put illum cum Dentibns prægrandibus admirabundi contemplati ſumus, 
maxime autem indoluimus, & Caput & Dentes, exceptis Maxillaribus, quos 
integros fere accepimus, & reliqua Oſſa, adeo fragilia, conſumpta Carie, 
ſituque corrupta jacuiſſe, ut nullum eorum ex omni parte incontaminatum 

erui potuerit, ſed in plurimas Particulas disjecta fuerint. 1 
Cum primum Fama emaneret, vulgarem ſimul Opinionem de Offibus Gigan- 
tis ea circumterebat, qua tamen nec mihi, nec aliis prudentioribus arriſit, & 
viſo Capite ſtatim evanuit. Poſtea vero duz Opiniones emerſerunt, quarum 
altera, pro Elephanti Sceleto, 'T'emporis diuturnitate maximam partem putre- 
facto; altera pro Unicorn Fuſſili, ut vulgo vocant, ſeu Minerali jocantis 
Nature Fœtu, habuit. Prior ſententia mihi comprimis placet. Ex Collatione 
enim Seleti naſtri cum Anatomia Elephanti quam Dublin in Hibernia, A. 1681. 
dedit A. Moulinus clariſſime liquet omnia huic noſtro convenire, quæ ad vera 
Elephants Oſſa requiruntur. Ante omnia notandum eſt, quod Moulinus re- 
fert in Cranio Elephanti extare magnum Cellularum Numerum, plerumque 
Triangularium, Membranulis obductarum, in quibus multa ſint Vaſa ſanguinea 
curioſe diſpoſita, iſtaſque Cellulas ex tenuibus Bracteis Oſſeis factas eſſe. Enim- 
vero Cranium Tonnenſe non tantum intus Concauum & inſtar Tumuli Formi- 
carum perforatum fuiſſe referunt Foſſores, ſed è Fragmentis idem liquet 
mani feſtiſſime, quæ Ceælulas iſtas, modo ablique, modo directe Cranium tranſ- 
euntes, 
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euntes, nobis ob Oeulos ponunt, ex tenuibus Bracteis conſtantes, & maxi- 
mam partem Tri Membranulas autem, Vaſis ſanguineis exſiccatis, 
firmiſſime agglutinatas deprehendimus, Colore flavo ſubrubicundo tinctas, 
ſcalpro forte tentatas in fruſtula diſſilire, ſimulque Colorem iſtum auferre, 
ut o Oanii emineat. Præterea quem Moulinus in Cranio obſervat Mea- 
tum Medule ſpinalis, & ſingularem Cavitatem pro Cerebro capiendo in mſtris 
etiam Fragmentis apparet: & quam ille metitur Diſtantiam Cranii ab uno 
extremo ad alterum 20 3 Digitorum, in noſtro dicitur fuiſſe 31 Pedum, qui cum 
42 Digitos faciunt, tum Conjecturam nobis præbent, Elephantem Tinnenſem 
Hbernico fuiſſe ad minimum duplo majorem; quod ex ſequentibus clarius 
patebit. De externa Crauii Elephantini forma alius Anglus, Joannes Raius, in 
Smopfe Animalium Quadrupedum obſervat, Poſticam ejus partem in duos præ- 
grandes Sinus ſeu Lobos ita. dividi, ut Clunes Humanos referre videatur ; neque, 
ut in aliis multis Quadrupedibus, Cerebello excipiendo Cavitatem, ſeu Alveum 
productum extrorſum conſpicuum habere, ſed potius Cranii Humani Figuram 
imitari. Obteſtor omnes, qui Caput in. Arena jacens viderunt, annon hæc 
Definitio ipſi apertiſſime conveniat. Cæterum Longiſſimi Dentes.illi ſive Cornua, 
præter Craſſitiem & Longitudinem indicatam, ſimul referebant. Nativum Læ- 
derem, Colorem Subflavum nigricantibus Maculis ſubinde conſperſum, Curva- 
turam, & Strias nullis aliorum Animalium Dentibus Cornuluſque communes: 
Imo quod maxime notari meretur, ſupereſt adhuc Cuſpis dextri Dentis, aper- 
tiſimo Limationis ſigno conſpicua, de qua Plinius Arbore exacuere limareque 7 ;1, 18. 
Cornua Elephantos memorat. Neque præterierim, inter alios, qui ad viſendum 
Tonnenſe ſpectaculum undique adfluebant ; veniſſe etiam Mercatorem, qui 
multos Annos in India conſumpſerat, & ſecundum Regulas Indorum, quas 
ſibi. probe cognitas dicebat, ex Dentilus ſive Cornulus judicabat Elephantem 
uſtrum pluſquam 200 Annes vixiſſe. Quam in rem Aldrovandus allegat Aloyſii 
Cadamuſti Feſtimonium, vidiſſe ſe aliquando Elephantem occiſum perquam 
Mediocrem, cujus Dentium amplitudo Palmos (i. e. Spithamas) Ternos excedebat, 
eminebat ad duos Palnos, verum Palmus contectus Carne Maxil/z immergeba- 
tur, ut totus oceultaretur, ut ſunt aliorum Radices Dentium; & quoniam 
eorum Senefta Dentibus cognoſcitur, aiebant Argumento Dentium fere deſpica- 
bilis, ipſum haud quaquam Amoſum. fore, fi conferretur aliis Procerioribus, 


quorum Dentes tantæ ſunt Magnitudinis, ut vicem Peſtium — pro 
iS 


Palis ſepes muniant, Teſte Plinio, & ut Nigritæ referebant, nonn m- 
plitudinis creſcunt Dentes, ut 12 Palmorum Menſuram excedatt. Ultima- 
Verba cum primis ad Propoſitum noſtrum faciunt: Palmum enim Cadamuſtus. 
intelligit Major em, quem Sithamam alioquin dicimus; 12 igitur Palzi 8 fa- 
ciunt Pedes, quz Longitudo eſt. Dentium Tonnenſium. Non multum hinc abit. 
Dens Harduino, Commentatori Plinii noviſſimo, Dieppæ viſus ſeptenum fere Pe- 
dun, Cemum & amplius. Librarum pondere: Præterea Gillius adſerit, eos ſzpe- 
ad Longitudinem 10 Pedum augeſcere. Nec eſt quod Pondus Cemum & am- 
plius Librarum in Dentibus Tonnenfibus quenquam deterreat : Reperiuntur enim, 
quorum. ſinguli pendent. 140, Libras, qualem apud Bataves vidit Amicus; 
vel 150, five 200. Romani Ponderis Duodecim unciarum, quale, Eraſmus Franciſci: 
memaraz, vel 160, qualem in Muſeo Septaliano deſcribit Terzagus ; quin Fer- 
9 tomammis 
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tomannus in Sumatra duos vidit, qui appenſi Libras 336 pendebant. Nobis 
interea ſufficere poteſt certum Miniſtri cujuſdam Ducalis Teſtimonium qui 
aliquot Annos in Sumatra aliifque Indiæ RegioniBus vixit, teſtaturque Dente; 
- abi viſos fuiſſe Longitudine ſex vel octo Pedum, Craſſitie duarum & dimidiæ 
Spithamarum pondere centum & 25 Librarum. Veterem Diſputationem, 
C:rnua Denteſve ſint appellandi, non defimio ; neque tamen negaverim : placere 
mihi Aldrovandi Bechartique de media illorum Natura Sententiam, quam 
Origo confirmat. Pauſaniæ pridem notata, quia Temporibus ſuperne deſcen- 
dere, & ita foras tendere, non auritus, ſed oculatus Teſtis ſcripſit, viſo in 
Campanio Elephantis Cranio; eundemque fitum Tomenſes præ ſe ferebant, qui- 
bus non obſtare poteſt Moulini Raiique Obſervatio, E Maxilla ſuperiore eos de- 
rivantium, internamque eorum Conſtitutionem ita nobis 1 
uod intus concavi fint, & quadam velut Medulla, verum compattiore, quzque 
— aliquam mi xturam habere videbatur, repleti : addit Raius, ex Ob- 
ſervatione Lewenhoeckii, Eos ex cenjunctis iiſque admodum exilibus Tubulis con- 
ſtare, ex intima parte ſeu Cavitate Dentis Originem trahentibus, & ad Circumfe- 
rentiam ejuſdem terminatis. Cæterum hos Tubulos manifeſtiſſime in qualibet 
Dentium Tonnenſium parte conſpicimus, una cum Corticibus quaſi illis in ro- 
tundum extenſis, quibus Elephantormn Dentes ſingulis vel Aunis, vel majoribus 
Vitæ interſtitiis, diſtingui videmus; verum, ne quid diſſimulem, nenter 
noſtrorum latiori pollet Cavitate, quam quouſque Capiti ſeu Tempori, vel 
.tius Maxilla Superiori, inſerti ſuerunt; nec majorem Cardanus Aldeovands 
que in omnibus agnoſcunt, & quanquam ea a Moulino, Raioque latius exten- 
ditur, non alios tamen, quam Juniorum Elephantum Dentes producere pote- 
runt, Seniores autem non alio modo comparatos puto, quam Tonnenſes, ejul- 
que differentiæ Cauſam in eo ſitam eſſe, quod in Senioribus Tubuli iſti Corti- 
ceſque non tantum ad extra augeantur, ſed etiam ad infra magis magiſque 
conſtipentur & coaleſcant, ac ſimul Medulla compactior Glanduliſque mixta 
ſenſim conglobetur & condenſetur. 
Progredior ad Dentes Molares, quoram quatuor ſtupendæ Magnitudinis 
onderiſque in Capite Tonnenſi reperti fuerunt, iiſque exactiſſime convenit Rai 
Nefinitio his Verbis concepta: Os Bebuz quatuor in utraque Maxilla Dentium 
Molarium Maſſis inſtructum. Siquidem plurimi Dentes in Os ſolidum & du- 
rum ita infixi ſunt, ut cum eo & inter ſe unum & continuum Corpus efficiant. Den- 
tes hi Lineas Parallelas undulatas octo vel novem in Superficie Maſſe efficiunt, 
ant que reliquo oſſe Candidiores. Maſſæ integre Dentium fingularium modo per 
Gomphoſin Maxillis inſcruntur: Anterior tamen in Superiore Maxilla extr:- 
mitate altera in Maxillam infigitur, deinde Palato Oris Parallelos Antrorſun 
produtta, in acutum tandem Mucronem definit, qui in Sinu ad id facto in extit- 
mitate Maxille excipitur. | 
Inciſoribus omnino caret. Equidem his caret etiam noſter Elephas Tonnenſis, 
ſingulæ vero Maſſarium Molarium conſtant Oſſe duro & vitri inſtar can- 
denti, nucleoque ; tum in ſuperficie daadecim L. ineas Parallelas undulatas, five 
Strias Molares habent, reliquo Oſſe candidiores, in quolibet latere ſedecin 
Stig expreſſæ ſunt, totidemque Cavitatibus per Gomphoſin Maxillis inſerti 


fuerunt ; quas ubi Scalpro perfoderis, repletas invenies dura quadam ac _ 
| cun 
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teria; Medullz Vaſorum Nervorumque Petrefactæ ſimillima: Præterea parte 
illa qua ex illa prominuerunt, lucalenter apparet Lzvitas duorum fere 
Digitorum, qualem in Hibernicis notavit etiam Moulinus. Nec eſt, quod 
deterreri nos patiamur octonario Hibernicorum Numero, quanquam eun- 
dem in alio Elephanto Peireſcium, Brachio ſuo in Os Belluz ingeſto, deprehen- 
diſſe Gaſſendus narrat ; pro Quaternario enim ſtant non tantum ex Antiquis 
Ariſtoreles & Plinius, {ed & ex Recentioribus Walter Schultze, qui diu in India 
verſatus eſt, ipſeque, ut videtur, Rains qui alioqui non in utraque ſed fingulis 
Maxillis quatuor Dentes dicere debuiſſet. Cauſam differentiæ quzrere licet 
vel in Naturz Varietate, quæ ut in aliis Animalibus, Homineque ipſo, ita 
etiam in Elephantis Numerum Dentium non ſemper eundem producat; vel in 
Etatis diflerentia, ita ut Dentibus Poſterioribus in juventute exciſis Anteri- 
ores, copioſo adfluenge Nutrimento, ſpatium expleant. Certe Quatuor Tur- 
nenſes in poſteriore ſui parte maniteſtiflimas habent Extremitates Proceſſuſ- 
que incurvatos, ex quibus liquet, in Maxillz extremitate iltos conſtitiſſe; 
eoſdem pars Anterior oſtendit, & qui ſuperiori Maxillz inſerti fuerunt, non 
ſolum Longiores ſunt Inferioribus, ſecundum Mouli ni Obſervationem, ſed in 
Acutum quoque Mucronem deſinunt a Ruio obſervatum : Imo omne fere 
Maxillz explent ſpatium, quod Octo iſti apud Moulinum; metitur enim 
Longitudinem Anterioris Dentis in Maxilla inferiori ſex Digitis cum Dimi- 
dio Poſterioris tribus ; Totius vero Maxillz 21 1 Digitis, ati Superioris Max- 
illa 18 Foſſores 'Tonnenſes Diſcrimen hoc non ſatis obſervantes- eandem 
utriuſque Maxillæ Longitudinem dixerunt, Trium nempe Pedum, five. Tri- 
ginta ſex Digitorum. Dentes autem Maxillares ſibi invicem infiſtentes repe- 
rerunt, Longitudinem ſingulis Unius & Dimidiz Spithamæ adſignantes, 
quam tamen accuratiori examine diverſam reperi; Superiorum quidem prop- 
ter Acutum Mueronem Quindecim fere Digitorum; Inferiorum vero Qua- 
tuordecim. Accipimus autem Diſtantiam Maxillarum, quam iidem dede- 
runt Foſſores, Trium & Dimidii Pedis, five 42 Digitorum: eaque cum diſ- 
tantia 21 Digitorum, quam inter Oſſa Lygomarica. five Jugalia ſtatuit Mou- 
linus collata, denuo deprehendimus Magnitudinem Elephantis Hibernici Ton- 
nenſem bis æquaſſe; idem confirmat diſtantia Cranii ad uno Extremo ad alte- 
rum, in Hibernico 205 Digitorum, in Tonnenfs Trium & Dimidii Pedum. 
Repertæ fuerunt etiam Vertebræ Colli, ſeu Cervicis, (juxta Dimenſiones a- 
Foſſoribus indicatas) Craſſitie quatuor Spithamarum in. Circumferentia, 
duarum Altitudine; quarum adhuc Tres optime ſibi reſpondentes ſuperſunt, 
earumque præcipua monſtrat Verticem Acuminatum. Repertum eſt Os Hu- 
meri cum Acetabulo & Capitibus five Globis duobus maximis adhus reſi- 
duis, Pedumque Anteriorum Offibus, Ulnæ, Radii, Carpi & Metatarſi; quo- 
rum nonnulla tantæ fuerunt Cavitatis, ut manus tota inſeri potuerit; ſingula: 
autem referta non Arenis, fed. minutiſſimis Medullz Petrefactæ particulis, 
quæ Ori indita non Stridorem Dentium cauſantur, Arenæ inſtar, ſed in Lin- 
E liq t. Guſtuque Terreo Tranſmutationem iſtam produnt. Reperrz: 
unt Vertebrz Dorſi cum Coſtis. adſtantibus, ſed nihil ex iis integrum evaſit: 
yy tang, Fragmenta Coſtarum 2 vidi, * en n 
erum plus quam 7 Digitorum. Repertum porro eſt Os Coxendicis 25 Fedis 
| Ver. II. n L11. _ Lonvgitudine,, 
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Longitudine, eum Acetabulo & inſerto Femoris Capite; Moulinus 
tudinem illius non exprimit, ſed Oſſis Innominati, 25 Digitorum: at 

Coxendicis tertia tantum pars eſt Offis Innominati; reliquas duas, Os lion 
& Pubis, Foſſores dimetiri neglexerunt. Reperta ſunt Oſſa Crurum Pedum- 


que Poſteriorum, Tibiæ, Fibulæ, Tarſi, & Metatarſi: e quibus adhuc ſuper- 


erat pars Tibiz, Principio & Fine carens, Craſſa tamen ſuperiori parte 22 Di- 
gitos, quibus ſurſum verſus ſex alios facile accrevifle 20 loi docet ; in- 
teriori parte habet Craſſitiem 17 Digitorum, indeque rurſus duplex emergit 
Craſſities, ac Longitudo Hibernici, cujus Tibiam dicit Moulinus Longam 19 
Digitos; Rotundam, ubi Craſſiſſima, pluſquam 14, & ubi Tenuiſſima, 7+ Di- 
gitos. Hic notanda eſt major Pedum Anteriorum prez Poſterioribus Validitas 
& Craſſities Elephantis propria, & ab Alberto Aldrovandoque explicata. Ne- 
que enim tantz Capacitatis eſt Tibia, ut Manum intrudi patiatur, quod in 
quibuſdam Oſſibus, Ulnæ fine dubio, licuifle Foſſores aliique memorant. Denique 
ſuperſunt bina ex Tarſi Oſſibus ſibi invicem contigua, ne quiſquam dubitet, 
illa etiam adfuiſſe. Omnia iſthæc Oſſa poroſa & rimoſa ſunt, ut in reliquis 
Animalibus, alteriuſque planæ Formæ, ac Dentes, tam Maxillares, quam Exerti. 
Situm quoque totius Animalis attendere juvat. Cornua five Dentes 
Maximos verſus Ortum ac Septentrionem protendebat; Pes Anterior finifter 
Lareri Capitis adjacebat extenſus ; dexter ſub Corpore deorſum inclinatus: 
niſter Poſterior in Acetabulo incurvatus, Dexter denique initio ſtatim reper- 


tus, & hinc inde diſtractus fuit. Quæ omnia ſitum minime naturalem vel 


Coſtarum, Dentium, ſimilitudinem 


ordinarium, ſed extraordinarium plane violentumque produnt. Tandem 


Foſſores referunt, Offa quidem illa jacuiſſe debita ſeries, ſed ubi ſunt Inarti- 
culationes, partim Palmi, partim Semipalmi [Palmum Minorem quatuor 
digitorum intelligo] ſpatio diſtincta fuiſſe. Quorum Rationi Pinguedine, 
Cartilaginibus ac Ligamentis, Carne denique ac Inteſtinis fita eft, quibus 
Putrefactis vacuum Locum Arena occupavit, Artuſque Pondere ſuo magis 
magiſque disjunxit. - 4 * | 

Nunc ad aliam Diſquiſitionem venio. An illa ſint Unicornuum Foſſile five 
Minerale in Terræ Gremio generatum, vel potius Animal Putrefactum? 
Equidem nemo Rerum Phyficarum non prorſus imperitus inficias iverit, dari 
ejuſmodi Foſſilia ſeu Mineralia, Calvariarum Prægrandium, Dentium Oſti- 
umque ſpecie efficta: Et quomodo Natura tam Immanes Calvarias, tam Im- 
mania Humani (adde & Animalis) Corporis Membra, ad Femorum, Tibiarum, 
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Giganteum, pro Matricis magniadine exprimet. » Arque hac ſunt Offa iſta, qua 
Natura producit, & paſſm 94 communi Hominum per ſuaſioue —— 
fur 5 que tamen fi confregeris, nulla in eis nec Medulla, nec Medullæ Fiſtulo- 
ſus Meatus reperitur, quod fieri deberet fi (Hominum Animaliumque) Oſſa 


forent. Has Obſervationes ſuas certiflima Experientia Kircherus ipſe confir= 


mat, viſis ab fe in pariete antri Panormitani Dentibus parvis, mediocri- 
bus, maximis & exceſſive Magnitudinis, ea ſerie, qua Natura Maxil- 
lis Animalium inſerere ſolet, infixos tanta Copia, ut centum Carros 
inde onerari poſle facile crediderit : alibi. protuberabant Vertebrarum, 
Genuum, Iibiarum & Calvariæ Veſtigia, nullo tamen Ordinis nexu, 
nec quidquam inter omnia Oſſeæ Subſtantiz veſtigia, organizatum uti ſunt 
Caput, Manus, Pedeſque reperiebatur ; unde luculenter admirabilem Na- 
ture in Oſſibus, aut Oſſibus ſimilibus Saxis formandis Induſtriam primo ſe 
cognoviſſe fatetur Kircherus, in Marchione Ventimiglia, Luſtrationis Co- 
mite, duo edoctus, nobis maxime proficua ; quorum alterum eſt, in Agro 
Solonio juxta Mare, Drepanum & Pauormum inter, ab Agricolis vera adhuc 
erui Oſſa Elephantum, qui præteritorum ſeculorum Temporibus ab Afris, in 
Siciliam contra Hoſtes in Bellum educti, ibidem interfecti tumulati ſunt, 
poſcens 'Temporibus tandem detectis Oſſibus, quæ & imperiti paſſim pro Gi- 
gantum Oſſibus venditant: Alterum, hoc diſerimen eſſe inter Oſſa vera & a 
Natura Minerali producta, quod illa ſemper Tibiarum Canales, Fiftuloſoſque 
Meatus olim Medulla refertos retineant. Hæc vero folidum Lapidem ſine ul- 
la Tibiarum Concauitate mentiantur. Tonnenſia verum tantum abeſt, ut 
Meatibus. Medullaribus careant, aut ne reliquas Kircheri Regulas omittamus, 
nullo Ordizis Nexu inter ſe jaceant, nihilque Oium Organix atorum contineant, 
ut potius ea omnia ibi luculentiſſime extent, omniumque Oculos incurrant. 
Quæcumque enim in Elephamo ſunt Ofla concava & fiſtuloſa, medulliſ- 
que referta, ea in noſtro etiam Sceleto paria faciunt: Nec turbare nos de- 
bet Exertorum Dentium Soliditas ad eam uſque partem, qua in Maxilla figun- 
tur, quippe in maximis Nativis etiam deprehenſa. Omnia porro iſto Ordine 
inter ſe connexa ſunt, quem Natura requirit, ſitu violento & extraordina- 
rio non impedita ; _ quæ Kircherus organix ata vocat, & inter Mineralia 
Autri Pauormitani Offa fruſtra quæſivit, noſtro Sceleto, ne minimo quidem 
excepto, quod ex reliquiis colligitur, perfectiſſime comparuerunt. 
Canium ſane Cellulis pro Vaſis Nerviſque tranſmittendis curioſiſſime diſtinct- 
um eſt, nec Cavitate Cerebri, Medullæue Spiualis Proceſſu deſtituitur : Dentes Ex- 
erti nativum Colorem, Lævorem, Strias, Tubulos, Interſtitia five Cortices, referunt, 
imo dexter ab Animali vivo limatum ſe prodit : Maxillaris Deſcriptioni 
Raianz optime convenientes ſua gaudent Goma; ſeu Cavitatibus Sinui- 
buſque, quibus Maxillæ inſerti fuerunt, Medulla rubicunda petrefacta adhuc 
repletis; vertebræ Colli acuminato Vertice præditæ, & Oſſa Tarſi, ſibi invi- 
cem reſpondent : Capita maxima ſeu Globi acetabulis ſuis, Coſte Spinis Dor ſi 
junta fuerunt. Nec plura ex præcedentibus repeto, cum hzc altius expenſa 
cuilibet perſuadeant, non poſſe Naturam ludentem ſibique relictam, nec Ani- 
mali eujus Partes fant concurrentes, Corpus ejuſmodi Organicum omnibus 
numeris abſolutum formare: aut ſi quis regere ſoluerit, dari nonnulla U- 
TN LII 2 nicornua 
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nicornua Foſſilia vulgo dicta, & Mineralia, quz fiſtuloſos Meatus habent] 
illi ex Kircheri Principio, in ipſa Experientia ſundato, facile reponerem, 
Foſſilia iſthæc non ex Mineralium, ſed Animalium Genere eſſe, contrariam Sen- 
tentiam probandi Onus eidem relinquens. Invictum enim Argumentum 
eſt, quod in Conjecturis de Antiquiffimo Statu Helmſtadii, p. 13. proponit 
Conringius: Poſſe vero Naturam, rvelictam fine omnibus adminiculis, Ofſa unde. 
quaque perfecta condere qualia in Fœtu primum conformantur, deinde in Adultis 
diuturna Nutritione Animali perfici ſolent, id vero eſt , u AAurd len. Eoque 
ſolius Nature luxuriantis Luſui tribuere, conſectionem tot in Uſus Vitæ confor- 
matorum & omnibus -modis abſoluterum Oſſium utique fine Nota Summæ Abſur- 
ditatis haud licuerit. 3 NIELS bee ee N 
Accedit alterum Argumentum non minoris ponderis, quod eodem loco 
Kircherus nobis ſuppeditat, dicens, Margam pro diverſa Cavitatis, feu Ma- 
tricis in Terræ Viſceribus Diſpofitione, diverſa Oſſium Si mulacra producere. 
Licet itaque in Arenis Tonnenſibus Margam Succumque ſeu Aquam Lapi- 
deſcentem, quæ Kirchero Fluor Nitroſus audit, recondi facile conceſſerim; ta- 
men quis unquam ſibi imaginabitur, Cavitatem ſeu Matricem ita ibi olim 
diſpoſitam, ut Sceleton 'Elephanti Situ -extraordinario ſupra deſeripto inje&- 
um repreſentarit, 3 Marga fluens fortuito deprehenſam repleve- 
rit, TJemporiſque ſucoeſſu in iſtam exereverit Molem? Certe influit eadem 
Natura, eadem Materia, idem Calor, idem Humor, idem Fomentum Ter- 
ræ, eadem generandi Ratio, ſed diverſiſſima Producta ſunt pro diverſitate 
Offium Elephami nuina; quatenus ſunt in Capite cellulis diſtincta; in Denti- 
bas Maxillaribus Vieri inſtar dura & candentia Striis undulatis prædita; in C- 
mubus ſive Dentibus Prominentibus Lævia, Flaveſcentia, in Cuſpide Limata, 
Striata, Tubulis ac Interſtitiis conſpicua ; in reliquis Offibus poroſa : & 
plane ad normam rationemque Corporis organici formata? Quis, inquam, 
rebus fic ſtantibus, illam in Sententiam ſe unquam abduci patietur ? 
Nonne multo eſt verifimilior altera Anſelmi Boetii de Boodt, Rudolphi Il. 
IUmperatoris, Archiatri, in Hiſtoria Gemmarum & Lapidum, Lib. 2. Chap. 2425 
qui poſtquam docuerit, Margam lapideſcente & ſubterranea Aqua fluente irri- 
gatam vel ſolutam, Lattis inſtar fluere per Terre Cavitates, abſorptaque ſerofiore 
Aque parte, craſſiorem Cavitates implendo fiſti, & abſumpto Humore omni coale- 
ſer: lapidiſque Formam & Cornuum pre ſe ferre; quæ Kircheri aliorumque 
communis eſt Opinio: Subjicit; Verum ſi Laftens hic Humor non in Ca- 
witatem, ſed in Lignum aliquod vetuſtate aręſactum incidat, iliuſque Corpus jam 
leve & poroſum ſubeat, tandemque vel exhalata Aquæ tenuioris portione craſ- 
fior remaneat, tandem coagulata Lignum tranſmutat, ejuſque partes ſibi aſſimilat, 
ita tamen, ut Species Ligni noſci, & imerdum Odor deprehendi peſſit. Qued 
Ligno contingit, id etiam Cornubus Cervinis, Dentique Elephantis, alii/qu? 
Quadrupedum partibus, fi in hujuſmodi leca decidant, contingere poteſt. Hinc fit, 
Cornua iſta Foſſilia inter ſe multum differre, & pauca eandem faciem oſten- 
dere, imo aliqua Dentes, Tibias, Maxillas, aliaſve Corporis Partes referre. Hanc 
Sententiam proxime ad Veritatem accedere judicat Olaus Wormins in Muſzo, 
pag. 54. | Quid igitur verat, Epicriſi horum Doctiſſimorum Medicorum ac- 
quieſoere, modumque, quo in Petram converſa ſunt Ofſa Elephanti Ti —_ 
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verbis eorum exprimere, præſertim cum non ſolum Dentes Elephantis, ſed 
alias quoque partes quadrupedum, (quidni & omnium maximi ?) hac rati- 
one mutari poſſe diſſertiſſime fateantur. 
Devenerat igitur quovis modo ac tempore (de quo infra diſpiciemus) in 
Collem arenoſum Tonnenſem Elephas, cujus Ofſa temporis longitudine arefacta 
calcinavit Ignis ſubterraneus, eaque jam Lævia & Poroſa ſubiit Lafers ille 
Marge Humor, & exhalata Aquæ tenuioris portione craſſior remanſit, (cu- 
jus l in Oſſibus poroſis ob majorem Albedinem ab eorum Subſtan- 
tia facillime diſcernere licet) & tandem coagulata totum Elephantis Sceleton 
tranſmutavit, ejuſque partes ſibi aſſimulavit, ita tamen ut Species Ofſium 
interna & externa noſci, & forte etiam Odor deprehendi poſſit. Ultimum 
de Odore ſubdubitans ad jeci, quoniam tentare nondum licuit. Si tamen Boe- 
tius odorem intelligit, quem Ligna & O petrefacta in Furno Chymico ſpargunt, 
id de noviſſimo Examine adſeverare poſſum, quod Nares propius admoven- 
tium idem prorſus adflaverit Odor, quem Oſſa, Cornuaque aduſta dare ſo- 
tent. Aliquot Eboris five Demium Elephanti Fiſſilium Exempla protulit Bar- 
tholinus proſtremo de Unicornu Capite, in medio quidem relinquens, num Den- 
tes fuerint in Lapideam duritiam compacti Etatis Moræque Ambitu, an ex 
prima Lapidum Mole incertam tantum Dentis Cornuve Figuram effecti a 
Natura; Faſſus tamen, utrique ſuam eſſe rationem, fi alterutrum nolis ; 
neque ſpernenda Petrefactionis exempla Cauſaſque adjiciens. Ad eundem 4s. 1-2. 
modum hæſitabundus pronunciat de Dente Maxillari Elephantis, alteroque 1. Tom 
Roſmari in Petram ſeu Silicem converſis : Noſtram tamen Sententiam di- . obo Sin 
erte amplectitur alioque Roſmari Dente illuſtrat Medicus Iſlandus Arngri-,* 7" + 
mus, Eidem apertius favet Antonius de Pox it, Archiater Cæſareus, in Epi- 
ſtola ad Lambecium, quam ipſe Lambecius una cum figura Dentis Elephanti- 
ni Maxillaris Tomo VI. Commentariorum de Bibliotheca Cæſarea appendit, 
5. 315, 316. Is enim non ſolum Dentem iſtum, ſed & Femoris Tibiarumque 
Oſa Badenæ reperta, pro veris Elephanti, ſed Petrefactis, habet; Addito 
Ratiocinio, quod ſi lapideam mentiatur Naturam, hoc accidit a Terra, 
eui ſepeliuntur, occultis Conatibus, quæ ſuo Concentrato Archeo Semina 
extrahit Lapidificationis atque indurat. Plura ejuſmodi Elephantina Pe- 
trefacta in Romanis Cimeliis ex Celeberrimi Ciampini Obſervatione colli- 
go, quam in Ephemeridibus Naturæ Curioſorum, An. 1688. p. 446. deprehendi. 
| Refert enim Oſa quædam miræ Magnitudinis effoſſa, Femoris, Scapulz, & 
| Vertebrarum quinque, inter quas erat illa Cervicis, quz pondere ſimul 180 
Libras Romanas excedebant ; & a pleriſque pro Giganteis habita, cumque 
aliis ejuſmodi in Urbis Cimeliis, Chiſiano præſertim, collata, omnium max- 


| ima erant. Dubio autem exorto, an revera Gigantis, aut potius Elephan- 
tis eſſent, ad Eruditum Amicum Florentiz commorantem datæ fuerunt Li- 
5 terxz, ut Exemplar Sceleti Elephantis, qui in celebri Medicorum Muſzo 
a viſitur, mittere non dedignaretur, qui Petitioni benigne annuens, optatum 
5 tranſmiſit Exemplar, quare facta cum Oſſibus Collatione Unanimi Conſenſu 
L judicatum fuit, tam illa noviter reperta, quam in Cimeliis aſſervata Ele- 
a phantum eſſe, & pro certo habuimus, illorum Elephantum fuiſſe, 323 
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Plinius meminit: Addit Ciampinus, varia deinde alia Oſſa LapidefaRta, Den- 
teſque Foſſiles collata fuiſſe. 

Non diffiteor, optime Maglialechi, cum mihi de Oſſibus Tonnenfibus cogi- 
tanti hæc in Mentem redirent, primum inde ortum Conſilium, rem totam 
tibi exponendi, quod ſpe teneret haud infirma, Litis Romanæ Sceleto Me- 
diceo feliciter ſopitæ Exemplo, noſtram quoque terminari poſſe. Ratum 
interim firmumque eſto Sceleton Elephanti Tonnenſis priſtinam Oſſium 
Naturam Calcinatione ſubterranea, Philoſophicæ Analoga, maximam par- 
tem perdidiſſe, adeoque Oſſium Calcinatorum inſtar friabile eſſe, ac inſigni 
aſtringendi Robore pollere. Equidem ſi Ebori nativo aſtringens vis eſt, 
quæ tamen Guſtu non percipitur, ut Aldrovandus adnotavit, quidni ea potius 


ſe exerat linguæq; adhereat in ebore, tot annis in terræ gremio latente, calci- 


nato & maximam partem petrefacto? Neque enim Oſſa noſtra in Lapidem 
ita converſa ſunt, ut nulla Oſſa Naturæ intrinſeca remanſerint Indicia, quæ 
Examine Chymico per Ignem inſtituto extorqueri poſſunt. Id fane cum a- 
pud nos ſuſciperetur, non ſolum in Vaſe Fictili, quod Retortam vocant, re- 
manſerunt fruſtula Oſſium injecta, & Colorem Figuramque Spodii, & Odo- 
rem Oſſis Cornuque aduſti manifeſte referentia; fed etiam Phlegma vitreo 
Vaſe, cui Recipientis Nomen exceptum, Sal Volatile Guſtu & Oleum pin- 
guedine tenui innatante prodiderunt. Poſtea Particulæ iſtæ Oſſium in Fi- 
guli Fornace fortius Calcinatæ, Albo Colore præditæ, Tubulos Striaſque 
Dentium Elephanti aperte monſtrabant; tam elutriatæ & inſpiſſatæ, ut 
Chymicorum Vocabulis utar, tam in Sedimento, ſeu Lixivio, Sal Chryſtali- 


um continebant, quam in Phlegmate Saporem multo acriorem Linguz 


guſtandum præbebant, Oculis jucundo Spicularum Salinarum innatantium 
Spectaculo relicto. Quæ omnia quidem ex Oſſibus Cornubus, quæ Anima- 
lium quotidie eliciuntur, nulla tamen hujus generis ex Lapidibus, Margis 
aut Oſteo Collis erui poſſunt, cum Lapides ne calcinari quidem ſeſe pati- 


Mind; ſult. antur, ſed in Calcem Igne degenerent; cujus Rationem Kircherus in exi- 
x. Cap-pua Humiditate quærit, qua fit ut Partes ſpirituoſæ Lapidum ob Sulphuris 


Pinguedinem partes fixas in Calcem reſolvant. Quis igitur amplius dubi- 
tavit meæ ſubſcribere Sententiæ, faterique, vera Elephanti Oſſa 'Tonnz 
reperta, fed Igne ſubterraneo, quem ſatis prodit Odor Sulphuris Terreſtris 
in Phlegmate Reſiduiſque Particulis calcinata, & maximam partem petre- 
facta ? quæ cauſa eſt, quod nec Sal Volatile nec Oleum ea Quantitate ſperare 


inde liceat, quam Oſſa Recentia ſuppeditant; idque magis, cum in his 
etiam, ex Medici Angli Cloptoni Havers, in noviſſima Ofteologia, Qbſervatio- 


nibus, Sal Volatile vix tregeſimam, Oleum non multum ultra vigeſimam 
quartam, Oſſium partem conſtituant; tantillum vero in Oſſibus Lapidefactis 
ere abſorptum, ejuſque vix ſuper eſſe veſtigia, quis iverit inficias ? | 
- Czterum alius nonnullis eximendus reſtat Scrupulus, qui negant, ullum 
in Rerum Natura Elephantem unquam fuiſſe, cui tantæ Magnitudinis 
qa conveniant. Enimvero hos ego jubeo ſecuros eſſe, & Ihdia Africæque 
Itineraria adire > in quibus non felum Tantæ, fed Majoris etiam Procerita- 
tis Elephantos reperient. Aybernicus quidem Moulini, ad eujus —— 
noſtrum 
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' hoſtrum ſæpius exigimus, vix major fuerit Antwerpienſi, quem Gorepius Be- 
canus apud Aldrovandum accurate dimenſus eſt, ejuſque Altitudinem o&o 
Pedum reperit. In Sceleto autem Fbernico Longitudo Oſſis innominati eſt 
25, Femoris 28, & Tibiæ 19 Digitorum, qui ſimul efficiunt 72 Digitos, ſive 
Sex Pedes ; his duos addo Pedes pro explendo ſpatio, quod Planta Pedum, 
Curvatura Dorfi, Cartilagines, Caro denique & Cutis requirunt : indeque colli- 
go, quam dixi, Hybernici Elephanti Oftopedalem Altitudinem. Cum vero 
Collatio ſupra inſtituta docuerit, Tonnenſis Ofſa ad minimum altero tanto 
majora fuiſle, inde ſimul conficitur, Sedecim circiter Pedum Altitudine illum 
eminuiſſe. Hzc autem tantum abeſt, ut inſolita fit, ut potius Julius Caſar 
Scaliger Exercitatione 204, eandem diſerte notaverit, ex Iadicarum Naviga- 
tionum Scriptoribus referens, Elephantos Senum Denum Pedum excedere Pro- 
ceritatem. Sed dantur longe majores Joannes Jacobus Saar, in Itinerario re- 
fert, certum Menſuræ Genus, Gobdel appellatum, tres partes Ulnæ (Norin- 
bergenſis, ut arbitror, propter Auctoris Patriam) æquans, & Trecentorum 
five Quadringentorum Vnperialium Prætio æſtimatum, cui vendibiles Inſulæ 
Ceylon Elephants ſubjiciunt, Altitudine 7, 8, 9, 10, & undecim Gobdel, neque 
majores ibi viſos eſſe. Ulna autem Norinbergenſis 4 circiter Digitis ſuperat 
duos illorum Pedum quos hactenus adhibui ; unde ſequitur Menſaram Gib- 
del circiter eſſe 21 digitorum, adeoque maximum Elephantorum Saario viſum 
pluſquam 19 Pedum Altitudinem habuiſſe. Philippus Pigafetto in Deſerip- 
tione Regni Congenfis Africani Fidem facit, Veſtigia maximorum ibi Ele- 
phantorum in Diametro 4 Spit hamas, quæ duos Pedes & 8 Digitos referunt ex- 
cedere; in Elephanti Antwerpienſi Calcis five Plantz imæ Diameter Pedis unius 
& duorum, paulo plus minus Digitorum erat. Collato utroque Diametro 
deprehendemus, maximorum in Africa Elephantum Altitudinem 18 Pedes 
ſuperare. Sed inde ſimul liquet Hodienum Elephantos Indicos Africanis ma- 
jores eſſe, quod Aldrovandus & Bochartus ex antiquis probant Scriptoribus, 
Nec dubito, quin ex India fuerit allata Coſta Elephanti, quz Anatomico Aca- 
demie Leidenfis Theatro oſtenditur, juxta exteriorem flexuram 8 admodum 
Pedes longa, & ubi ſpiſſiſſima eſt, circa Oſſis Sterni commiſſuram, Pedem unum 
cum tribus Unciis circuitu ſao implens, a Theodoro Rickio in Oratione de Gigan- 
nibus deſerĩipta, ut longiſſima Elephanti Hybernici Coſta vix 32 Digitorum 
erat; cumque 8 Pedes 96 Digitos contineant, ſequitur Elephantum iſtum 
eujus On Lugduni Batavorum ſervatur, 24 Pedes Altitudine æquaſſe; ac 
tales profecto ad minimum fuerint Elephanti Cyſrois, Perſarum Regis, ab Ano- 
nymo Azabe apud Bochartum celebrati. Nonnulli dudecim Cubitos proceri 
erant, quod valde rarum eſt, quia plerique non ſuperant 7 Cubitos. Si Cubitus in 
ſenſu vulgari apud nos accipitur, vix duos Pedes, i. e. 24 Digitos æquat, eo- 
que pacto hi Elephanti ejuſdem cum Leidenſi fuiſſent Proceritatis : Sed mihi 
videtur Coſroes Elephantos ſuos Dimenſus antiquis Perſarum Cubitis, a Golio in 
Notis ad Aferganum, p. 74, 75. ex Scriptore Arabi Grodatico explicatis, quo- 
rum ſinguli Digites 27 comprehendebant. Hoc autem modo quilibet iſto- 
rum Elephantum fuiſſet Altitudine 27 Pedum. O ſtupendam vereque ra- 
riſſimam & Regio ſtabulo dignam illorum proceritatem! Quam quicunque 
- » » 1 20 ' b Con- 
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eonſideravit Tonnenſem - noſtrum, pluſquam dimidia parte minorem, non 
adeo mirabitur. 255 al 

Verum unde tandem in has Terras, Collemque hunc Arenarium pervenit 
Elephas hic, ſolito ſaltem major? Hzc ſane Quæſtio eruditiſſimi Magliabechi, 
plurimas curioſorum conjecturas peperit, quorum alii a Romanis Mercato- 
ribus, alii ab Attila, alii a Carolo magno, alii a Comitibus Glichenfibys, alii ſupe- 
riori demum Szculo, in hanc Regionem delatum tumulatumque finxerunt. 
At præterquam, quod earum ſingulæ ſuis laborant Difficultatibus, quas 
nunc enarrare ſuperſedeo, omnes certe variis Argumentis ſimul infringi 
poſſunt. Cujuſmodi eſt, quod Eboris uſus antiquiſſimos credere non per- 
mittir, defoſſo ibi Elephanto Dentes præſtantiſſimos ac longiſſimos, haud 


fuiſſe ademptos ; nec tantæ Proceritatis Bellua ex India vel Africa facile tranſ- 


ferri antiquioribus temporibus, aut recentioribus circumduci potuit ; & ab 


aliis obſervatum eſt, non Seniores Ztate, ſed Juniores, in Europam depor- 
tari; multo minus quiſquam in mortui Elephantis Gratiam tantæ profundita- 


tis, 24 Pedum, foveam fieri curaverit. Maxime autem illis adverſatur ipſa 
Montis arenoſi Ratio, quæ diligentius inſpecta nunquam ſe perfoflam, & 
deinceps rurſus repletam, manifeſtiſſime prodit. Primum ſtratum ſuppe- 
ditat. Humus atra 4 Pedum ; ſuccedit Glarea friabilis duorum & dimidii 
Pedis, cujus medium Oſteocollæ Tofaceique Lapides duorum Pedum Altitudine 
explent, ut & ſub ea dimidii Pedis ſpatium ; ſequitur Ayrgila arenoſa 6,gizciter 
Pedum, in qua iterum Oftecce/a duorum Digitorum, & infra unius Pedis Al- 
titudine occurrit; : hanc excipit alterum Glarez ſtratum 6 circiter Pedum ; 
eique demum ſubjacet Arena alba & pura, cujus Profunditas nondum ex- 
plorata eſt, quod in ea, vix tres Pedes effoſſa, Elephanti Sceleton apparuit. 
Enimvero ſi, unquam perfoſſus injectoque Elephante repletus iterum fuiſſet 
hic Collis, minime ſtrata ſtratis ordine impoſita; ſed omnia illa Arenarum 
genera Terræ nigræ permixta inveniremus, ut quotidie in Tumulis fodien- 
dis ſiexi ſolet. Multo minus Tofacei Lapides, in hanc duritiem coaleſcere, 
aut Oſteocollæ Radices ſuas Venaſque per totum Montem ad ipſum uſque 


luperficiem conſpicuas, ſpargere; tantave Quantitate creſcere, potuiſſent, ut 


ſtatim in medio primæ Glareæ, quæ Atram Humum proxime contingit, 
duos Pedes, & ſub ea Dimidium explerent ſeque inferius in Argilam — Ah 
extenderent, ſpatium duorum Digitorum & ſub. ea Pedis unius occupantes. 
Nihil igitur ſupereſt, præterquam Univerſale Diluvium, in quo periit cum 


aliis ſui generis diverſique Animantibus, Elephas noſter, undique immanibus 


raptus & jactatus, Aquis tandem decreſcere incipientibus, fundum petiit; 
cui Aquæ iſta diverſarum Arenarum Strata induxerunt; iiſque- in Superfi- 
eie exſiccatis, Ara tandem Humus ſenſim accrevit. Quemadmodum enim 
Diuerſa Atenarum Strata ſatis probant, Collem Tonnenſem ex Diluvis-. Ori- 
ginem trahere; ita. Altitudo Terræ Nigræ idem confirmat. Utrumque 
breviter: oſtendendum mihi video. | | | 

Prius faciam przclaris Obſeryationibus, a Nicolas Stenone, Medico apud 
vos quoque celebri, in Piſſertatione de Capite Canis Carcharia Diſſecto, 
quam. Myologiz Specimini adjecit, ſuppeditatis, quas tamen omnes deſcribere. 
netat Epiſtole Ratio. Loquitur quidem ille præcipue de Aquatilium Auiman- 

| | tium 


( 449 ) 
tium Partibus, uti ſunt Oſtre.rum Teſte & ſimilia, cum ex Terris eruuntur : 
Sed nihil prohibet de Terreſtium quoque Animantium partibus eo modo effeſ- 
fit idem pronunciare. Etenim Colli Tonnenfi applicari plane poſſunt, quæ 
Steno refert de Terra, unde Corpora hac eruuntur. Nam & iſte quibuſdam 
in locis durior eſt, Tophumque & Ofteccoliam continet, in aliis mollior, Argil- 
la Sabuloque reſertus, compoſitus ex ſtratis ſibi mutuo impoſitis, & ad Hori- 
zontem obliquis. Bene autem arguit Steno; Terram mollem ſpectat, cum eo 
mel iura ſunt Corpora ilia, (nos Elephantis neſtri Ofſa ſubaudiamus) minuſque con- 
tactum ferant, quo proſundius latent; tantum abeſt, preducat ea Terra, ut potius 
eadem deſtruat : Nec eſt, quid quis credat, ideo molliora ea eſſe quia nec dum per- 
fecta ſunt ; que enim mollia ſunt, dum generantur, quodam quaſi Glutine unitas in- 
ter ſe partes continent, (ut videre eſt in Recentibus Pinearum & Amygdalorum 
Corticibus :) at hæc corpora omni Glutine privata in Pulverem dilabuntur, adeoque 
Molities ea Deſtrutticais, nen Produttionis, Argumentum videtur. Quz in ſe- 
quentibus diſputat Steno, Terram iſtam non fuiſſe compactam, cum prædi- 
aa Corpora ibi producta ſunt; eamque Aquis olim non ſolum tectam, ſed 
plane immiſtam, imo pro Aquæ ſedimento ſenſim congeſto, habendum eſſe 
nullo negotio ad Collem Tonnenſem referri poſſunt: mihi tantum excerpere 
quædam placet, ex p. 211, 212. ped Argilla & Sabulum Aque wehemen- 
tius agitatæ immiſceantur, praceps Torrentium per id Generis Terras prolapſus, & 
Aquarum a ventis agitatio, nos ius reddidere quam quod pluribus exponi mereatur. 
Nec probatu difficile eſt, in Aquis ſtagnantilus, imo in limpidiſſimis Aquis, Sabu- 
lum, Argillam, & Tophos, unniſque Generis Solida ſæpius deliteſcere. Quis ergo 
amplius dubitaverit, Collem Tonnæ Arenarium ex Diluvii Sedimento ſuper- 
eſſe ? Plura hanc in rem ex Terræ Viſceribus petita Argumenta ſuppeditat 
Jacobus Grandius, Medicus Venetus, in Epiſtola de Veritate Diluvii Unive;ſalis, 
& Teſtaceorum, quæ procul a Mari reperiuntur, Generatione, è quibus tan- 
tum tria priora excerpere juvat. I. In multis Montibus altiſſimis non ſolum 
Europz & Aſiæ, ſed etiam Africæ & Americz, extant certa Veſtigia Maris, 
quod illic Sedimenta deponens Strata produxit Uniformia, & Horizont i Parallela, 
quod nulla Ratio ſuadet contingere potuiſſe, niſi tempore Diluvii univerſalis. II. IL. 
dem teftantur longiſſimi Terrarum Tractus, obducti variis Collibus Arenoſis, ex Alu- 
entis & Turbidi Fluidi Sedimento ortis, & magnam cum Maris Fundo fimilitudi- 
uem habentes. III. Magne Aperture Montium, Fluminum, atque Tcrrenfium Cor- 
rofione fal læ, oftendunt diverſa ſolida ex affuſo & 2 3 Fluido, diverſis mo- 
dis diverſa corpora comprehendente atque lapideſcente, producta; itemque varia 
Sediments ſibi invicem impofita, Veris Conchis, & aliis Marinis abundantia. 
Cxterum, de Atra Humo poſt Diluvium Terre adnaſcente, multa Pecu- 
liaria obſervavit Olaus Rudbeckins Medicus Suecus, Tom. 1. Atlantice, 
Cap. VI. quæ aliis quoque doctiſſimis probata Viris nunc tranſcribere 
nihil attinent : ad noſtrum tamen Colem. Arenarium fi applicare placuerit, 
ſciendum prius eſt, in illis quidem Sylvæ Thuringicæ Montibus, qui Metalla 
continent, & ex duriſſimo conſtant ſaxo, Atram altam Humum duorum 
circiter Pedum deprehendi, multoque tenuiorem pro montium Declivi- 
tate: Aliis vero in Locis quatuor Pedes æquare vel excedere, cum 
+ Vs BS Mmm primum 
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primum in Vallibns, quæ illam Pluvia ex montibus ad ſe derivatam exce- 
perunr. _—_ uti facit ad Rudbeckis deſiderium Altitudinem Nigre Terrs 
in Regionibus Sueciæ Calidioribus, & Pluvia copioſiora irrigatis note cupi- 
entis ; ita viciſſim oſtendit, Altitudinem ejus quatuor Pedum in Colle Tu 
nenſi a Diluvii Tempore haud fruftra derivari, indeque evinci, nullum EA 
phantem ibi poſtea ſepultum eſſe. Quid autem vetat, his exteris Medici 
Germanum jungere, Hermannum Conringium, qui in Conjecturis de antiqui- 
ſimo ſtatu Helmſtadii & Viciniæ, noſtras quoque Regiones Diluvio inunda- 
tas probaturus, Triplici potiſſimum Argumentorum genere pugnat, ex 
Marinis Concſyliis, Oſſibus Belluarum, & Arboribus five integris five partibus, 
quæ cum in altiſſimis Montium jugis tum ſub Terræ locis profundiſſimis 
reperiuntur, petito: nec ea inter præterit Sudem in Sepis uſum paratam, Ciruy 
item uri, qua Thuringi profundiſſimis Saxorum Cavernis repererunt, quorum i- 
ſtam Sake, quæ vix unius Horz Spatio Toma diſtat hoc in Monte Seeberger- 
fi, Guthe noſtræ Vicino (unde etiam Conchylia elegantiſſima eruuntur) exti- 
rifle memorat Albinus in Miſnentium Montanorum Chronico, Tit. 22. n.) 
quibus addi forſan merentur Arborum Folia, lignorum Faſciculi, & Spice 
Culmis adherentes, quæ omnia petrefacta in Lapidicinia Tonnenſi, non ad- 
modum procul a Monte noſtro, reperta ſunt. Singularis quoque eſt Con- 
riugii Obſervatio, his Verbis, p. 37. expreſſa: Sunt porro Arbores iliz ſere 
omnes uno quaſi eodemque col ocatæ fitu, Radice nempe inter ſeptentrionem & occa- 
ſum, Cacumine inter orientem & meridiem porreftis, cujus cauſam non profeclo ula 
werefimilitudine dixeris Jocantem Naturam. At proſtratas Arbores a Palu- 
deſa Terra, per Oceani Septentrionalis Cœcia aut Cauro, Ventis agitati ſuper- 
jetta, id ſaltem quam fimilimum eſt vero: Praſertim quum ex illa Cæli Plaga & 
illis Ventis ſævientibus, hodieque omni Germanice Maritime Orz, pericula in- 
undationum plerumqne creari ſoleaant. Novum hinc mez Sententiz accedit Ar- 
gumentum, quoniam Elephas neſter Cornua ſua verſus Ortum ac Septentrio- 
nem protendebat: & quanquam id paulo diverſum videtur a Conringiaw, 
Notandum tamen eſt, tantum Belluam Mari abreptam ſeſe varie moviſſe, 
Arbores autem eodem, quo proſternuntur, Situ obrutas jacere. Cæterum 
Elephantem Undis immanibus agitatum non mirum eſt. Situm plane ex- 
traordinarium Violentumque tandem aquiſiviſſe, ejuſque Membra putre- 
facta latius exrenſa : Nec alia forſan de cauſa Dentes exerti five Cornua in- 
trorſum incurvata fuerunt, quanquam eorum ſitus in delineatione capitis 
Hybernici apud Moulinum ſimilis fere deprehenditur ; aocuratius procul du- 
bio expreſſus, niſi pleraque eorum pars aduſta fuiſfer ; ut proinde potius 
a Morte vel Putredine, quam undis fatalibus id derivandum videatur. 


Mineral XXXVIII. We ſhall then be better able to judge of the Make of the Earth, 
Dr M. Liter and of many Phænomena belonging thereto, when we have well and duly exa- 
0-164 1739-mined it, as far as human Art can poſſibly reach, beginning from the outſide 
downwards. For this purpoſe it was adviſable, that a Soil or Mineral Map, 
as I may call it, were deviſed. It might be diſtinguiſh'd into Countries, 
with the Rivers and ſome of the noted Towns put in. The Soil might _ | 
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be coloured, or otherwife diſtinguiſhed by variety of Lines or Etchings ; 
but the great Care mult be, very exactly to note upon the Map where ſuch 
and ſuch Soils are bounded. As for Example, in Torkſbire, 1. The old.; 
Chalk, Hut and Pyrites, Cc. 2. Blackmoore ; Moores, Sand-Stone, &c. 3. Hel- 
s ; Boggy, Turf, Clay, Sand, &c. 4. Veſtern Mountains; Meores, Sand- 
Stune, Coal, Iron-Stone, Lead-Ore, Sand, Clay, &c. Nottinghamſhire ; moſtly 
Gravel, Pebbles, Clay, Sand-Stone, Hall-Dlaiſtes, or Gypſum, &c. Now if it 
| were noted how tar this extended, and the Limits of each Soil appeared 
upon a Map, ſomething more might be comprehended from the Whole, 
and from every Part, than I can poſſibly foreſee ; which weuld make ſuch a 
Labour very well worth the Pains. For I am of the Opinian, ſuch upper 
Soils, if natural, infallibly produce ſuch under Minerals, and for the moſt 
part in ſuch Order. 


XXXIX. I have ſome reaſon to think that Sand was once the moſt exte-5:temes of 


rio and general Cover of the Surface of the whole Earth; becauſe all our 


Northern Mountains are more or leſs covered with it at this day, and the Dr. Liter, 
higher the Mountains, {till the more, and the coarſer the Sand: becauſe“ 274? 


the Rivers ariſing in the Mountains do yet daily bring it down in great 
Quantities, And that it has been ſo in all probability, in all Ages, ſince the 
firſt Rains fell upon the Face of the Earth, ſeems to me to be truth-like, in 
that the Sea-Shores, or Mouths of Rivers, are uſually barred with it; beſides 
the Sandy Sea-Grounds in molt Places of the Sea, and which ſeems a clear 
Evidence for the Length of Time (for that the low Ground near theſe Ri- 
vers, which have been in all Ages upon Record, meſſes) if you pierce ſo 
deep into them, as to diſcover their Bottom, you meet with this Moun- 
tain Sand in great Quantities, and in ſome Places a Moſs under that, and 
the ſame Sand-Bed under that. Now if we conſider how long theſe Mo(- 
ſes or Turf is.in growing, it being moſtly the Leaves and Roots of Plants, 
we muſt allow very many Ages for this purpoſe. And altho* Herodotus, 
one of the moſt ancient Hiſtorians that are, boldly conjetures that the 
Nile in Egypt, long before our Times, would be dammed up and uſeleſs 
by the great Plenty of Mud yearly brought down that vaſt River; yet it 
does not appear, that the Country is much different from what it was in 
his Time : — the Sand and Mud is ſtill carried to Sea. 

Another Argument of the Sand's. being the univerſal Cover of the Face 
of the Earth, is, from the great Hardneſs, and conſequently the Durable- 
neſs and unalterable Quality of this Mineral, above any other in Nature. 
For tho' many things are called Sand, from the Smallneſs and little Cohe- 
fion, or Dryneſs of the Grains, yet this Kind of Mountain-Sand, above all 
others, keeps its natural and original Magnitude ; and is not made (as moſt 
dand is) by the Attrition or wearing of one Particle of Stone againſt ano- 
ther, but is of a conſtant and durable Figure: and therefore I ſay, it ſeems 


to me, for this reaſon, to be the moſt fit for an Outſide or Cover to the 
Globe of the Earth. | 
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It may be ob jected, that the uppermoſt Beds of Stone on the high old. 
all over England, are ſoft Chalk, and on the ſinooth Surtace no Appearance 
of Sand. This indeed is in part granted: but that there is no where any 
Sand upon the Chalk Mountains, is not true; for to inſtance in thoſe inland 
Sand Hills, above Bulloigne in- Picardy, which Sand is the very ſame with 
that on the Sea-Shore at Calais, and although this is not in England, yet the 
Sea hath but accidentally divided us. For from Dunſtable in England, even 
as far as the Walls of Paris by Calais, is, as it were, a continued Holds of 
Chalk and Flint. What Difference there is betwixt the Woold's Mountain. 
Sand, and that of the Northern Mountains, will beſt appear in the Table. Now 
the Nakedneſs of the J/oolds is from the Smallneſs of its Sand, which readily 
yielded not only to the Rain that fell, but ro the Wind alſo. Which is e- 
vident from that vaſt 'Tra& of Sandy Hills, which bound the Coaſt of Fance, 
Flanders and Hol/and, and which have made their Coaſt ſo ſhallow in reſpet 
cf ours, as being in great part blown off the Yorkſhire, Lincolnſhire, Suffolk, 
or Eſſex and Kentiſh Weelds, and wrapt up upon their Coaſts : and the Reaſon 
of this is partly from the more conſtant Weſterly Winds blowing over from 
our Coaſts ; and alſo from the meeting of the two Tides, viz. That of the 
Channel and that other of Ncrth Flood upon their Coaſts. 

I am very well aware, that the finding of Cockles or Shells, as moſt Wri- 
ters are pleaſed to call them, upon Mountains, and Sand alſo there, is by 
the ſame Herodotus uſed as an Argument of a great Deluge, or Inundation of 
Waters ; but as I have elſewhere, I think, demonſtrated, that the Rock 
Cochlites, are no Shells, ſo neither can I grant that the Sand was adventitious 
to the Mountains, but naturally originated there: for that it is there plain- 
ly to be found, ſome looſe, and the reſt in Beds, yet unlooſened, as I could 
name very many Places; for inſtance, on Silden and Thorp Fells in Caen, 
this Mountain-Sand is a white and tranſparent Pebble, and as ſome of it 
is ſmall, and eaſily ſwept and blown away, fo is there much- of it upon 
the high Mountains mixt with white Pebbles of greater Size. 

Tis the Character of this Sand not to yield to Fire, as Flint will do; and 
tho it agree with that and ſome other Metals to ſtrike fire from Seel, yet 
it does not calcine, as Flint will be brought to do. And therefore this Sand 
is the true Tarſo of the Falian Mountains, of which the fine Venetian Glafi 
is made ; and for this Reaſon the Flint Glaſſes were here in England ill com- 
pounded, the Foreigners miſtaking the Materials, which yet our Country 
affords in plenty all over the Northern, and (I doubt not) the Weſtern 
3 too: I have ſeen from the Sts Mountains very excellent and 

Be. 
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4 TABLE of Sand (draws up about the Tear 1673.) Sue u as 7 
hope found is the Northern Parts of England - 


N or Ru Sand, compoſed of ſmall tranſparent Pebbles, natural 
"Sha, found upon the Mountains, not calcinable. ; r | 


Fine | 
"White 4 
| "Stieneham- Moor in the Road waſh'd up very 

White Pebble. | 
: Flamborough Head, of which the Light-Houſe 
! | y there is cemented. 
[ Calais Sand burns reddifti, but falls not in Wa- 
a ter. 
| [ Fine Gray | Seaton Banks near Hartlepool, on the Tee's Mouth: 
| Bed: Efcrick in the Gravel-Pit there; a Vein of ex- 
| daiſh ceeding fine Sand. 
F 2-5 . The Pillow- Sand in the Baltick, 
| Leun | In a Spring at Heſlington, 

pring 
The Sand at 1 + eee 
| | 3 Acome near Tork, drifted 
1 ri < Hutton Moor Waſht. 
| 1 Throp Fells. 
| 5 Owze at Tork. 

" LUCoarſe| . £-Nid.at Mountain. | 
4 Dug up at Rawc/iff near Snath, 
* * I barfe at Ickly and Denton. 
| Air at Carleton in Craven. 
| | Eure at Craven. 


j n 


| — Brown Gauton. . 
* 212 | Santon in Lincolnſhire, * 
| b | Bromeby Common. | 
1 iewith Commun, _ 
Ys \ 3 At — in Yorkſhire. 


'FromLime- ( Bacon in Lincolnſhire, 


| 5 | A Vein at Ofwel- 
| . or Smooth- with 7 Particles ſtone with Mica of * P Ax 


* 


Of 


ally called 


n 


| 
| 


( Silver-like Sea-Sand about the Scilly Ilands. 
Of Weſtmor- : 


Clay ſeems to be another Coat of the Terreſtrial Globe in the more depreſs'd 
and hollow parts thereof. The Mixture of Sand and Clay is not unuſu- 
Earth: Yet this Term 3 
think, to limit it to ſuch a Mixture as we uſually find upon the Surface of 
the Ground; Which hath ever ia it, beſides ſuch Sands and Clays, as ei- 
their the Soil naturally produces, or have by Floods and Winds, or other 
Accidents, been brought thither, a great 
and Animals: and in this ſenſe, Turf is Earth, which is moſtly where 
the Erica or Neuth grows, becauſe tis made up of the deciduous Leaves of 
that Plant, which Being by rh Current of Showers brought together, make 
up the Moors, Moſſes and * — in the Mountains, in hollow Baſons 
or Depreſſures without Vent, Moſſes of incredible Depth; 1 or 2 'Fathoms 
ordinarily in the ſame kind o black Earth, called. Pen or Turf, 


« 
b 


* 
( : oY 
. , 
* 454 4 


In Cleveland, and about Scarborough. 
' } Ouze Duſt or Sediment at Rawilif, 


It will be convenient, as I 


part of the rotten Parts of Plant; 


 ATablerf Clays: 


Pure, that is, ſuch as is ſoſt like Butter to the Teeth, and has little 
[ or no Grittineſs/imit. Tra 
{ Greaſy, to be reekotied amongſt the Medicinal Earth, or Ter- 
ræ figilletve . PE = 


: 1. Fuller's Birth; 1 
| At Hi in Northamptonſbire. 
. i At . under the Torkſbire Voolds. 


ww 2 


Bron, about: ; 
White, in Derbyſhire Lead-Mines. 
3. Bits In Cleveland. 


At Linton upon Wharfe. 

3. Pal Teltyw, in tlie Marle. bir at Mile). 7 

4 Cow-ſhot Clay, or the Soap-Scale lying in Ca- 
Mines 


$A dark blue Clay or Marle, at Tolthrop. 


Clay 


* * 
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6. Creta pode O called, or the Milk White 
| Clay of che Ie of Migbt. | 
| 7. The Porter's pale yellow Clay of Wakefield Moor. 
* 8, _—_ blue Clay. of Bullingbrock Pottery in Lin- 
e. 
| | 9. A blue Clay of Bugtborp Beck, in which the 
| | - Aſtroitet are found. | 
| | Ii 0d. Yellow Clay in the Seams of the red Sand 
| Rock at Bilbro. 


| 
| | 11. Fine red Clay in the red Sand Rock at Bil-- 
1 ly blue Clay 2 
13. chalky blue 
1 A ſoft chalky red Clay Fu 3 


| (Stony when dry. 
| | LY 85 the Banks of I bhitear- 


Furt and 


* 14 4 red *** Fi 2 Leck, near Leppington, and 
| 15. A blue Clay at Houſam in the Milſcar. 
[ Ls. Clunch, a white Stone Clay in Cambridgeſbire. 
| With round Sand, or Pebble. ; 
| [ #17. The yellow Loame of Skipwith Moor in Tor- 
* 


ire. 
| 18. A red Sandy Clay in the right hand Bank of - 
Mixty | the Road beyond Collingham near the Lime- 


4 Kilus going to — | 
| I 19: A red Sandy Clay in the red Sand Rock 
4 L near Rippan. | 
With flat or thin Sand, glittering with Mica. 


the Glaſs Pots are made at Nottingham. 
21. Grey or blueiſh Tabhacco- Pipe Clay at Hallifax. 
22. A Red Clay in the red Sand Rock at Rotherham... 


XL. Theſe wonderful Sands have not yet exceeded one Century, ſince A Fe 
they firſt broke Priſon. Their Original is in a Warren in Lalen Heath r ; 
Town belonging to the Dean and Chapter of Eh, diſtant not above 5 Miles, I M. The 
and lying South Weſt and by Weſt of this Place ; ) where ſome great Sand 1. 1. 
Hills, (whereof there is ſtill a Remainder) having the Superficies, or Swerd 

of the Ground, as we call it, broken by the impetuous South Weſt Winds, 

blew upon ſome of the adjacent Grounds ; whieh being much of the ſame + 

Nature, and having nothing but a thin Cruſt of Barren Earth to ſecure its 

good behaviour, was ſoon rotted and diſſalued hy the other Sand, and there- 

by eaſily fitted to increaſe the Maſs, and to bear it company in this ſtrange 


W | . 
t the firſt Eruption, I ſuppaſe the whale Magazine of Sand could not 
cover above 8 or 10 Acres of Ground, which — into 1000 Acres, be- 

fore the Sand had travel'd 4 Miles from its abode. All the oppoſition it 


mer 


LS white Clay in Darbyſbire, of which 


3 
3 
* 
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met with in its Journey hither, was from one Farm-Houſe, which ſtood 
within a Mile and a half from its firſt Source. This the Owner at firſt en- 
deavoured to have ſecured by force, and building of Bulwarks againſt the 
Aſſaults thereof; but this wing d Enemy was not to be ſo oppoſed: Which, 
after ſome Diſpute, the Owner perceiving, did not only light the former 
Works, but all his Fences, and what elſe might obſtru& the Paſſage of this 
unwelcome Gueſt, and in 4 Tears effected that by a Compliance and Sub- 
miſſion, which could never have been done upon other 'Terms ; in which 
he was ſo ſucceſsful, as that there is ſcarce any Foot-Steps left of this miſ- 
chievous Enemy. 5 | ; 
Tris between 30 and 40 Years, ſince it firſt reach'd the Bounds of this 
Town; where it continued for 10 or 12 Years in the Out-skirts, without 
doing any conſiderable Miſchief to the fame. The Reaſon of which I gueſs 
to be, that its Current was then down hill, which ſhelter'd it from thoſe 
Winds that gave it Motion; but that Valley being once paſt, it went above 
a Mile up hill in 2 Months time, and over-ran 209 Acres of very good Corn 
that ſame Year. *T'is now got into the Body of this little Town, where it 
hath buried and deſtroy'd divers 'Tenements and other Houſes, and has in- 
forced us to preſerve the Remainder at a greater Charge than they are 
worth. Which doubtleſs had alſo periſhed, had not my Affection to this 


poor Dwelling obliged me to prelerve it at a greater Expence than it was 


built. I haye at laſt given it ſome Check; for by ſtopping of it 4 or 5 
Years (what I could) with Furze Hedges ſet upon one another, as faſt as 
the Sand levelled them (by which I have raiſed Sand-Banks near 20 Yards 
+ high) I brought it into the Circuit of about 8 or 10 Acres, and then in one 
Year, by laying ſome hundred Loads of Muck and good Earth upon it, I 
have again reduced it to Terra firma: I have cleared all my Walls, and by 
the Aſſiſtance and Kindneſs of my Neighbours (who helped me away with 


above 1500 Loads in one Month) cut a Paſſage to my Houſe through the 


main Body thereof. | 
At the other end of the 'Town divers Dwellings are buried or overthrown, 


and our Paſtures and Meadows (which were very conſiderable to ſo ſmall a 
Town, both for Quantity and Quality) over-run and deſtroyed : and the 
Branch of the River Ouſe upon which we border, (being better known by 
the Name of Thetford or Brandon River, between which two Towns we 
lie) for 3 Miles together is ſo fill'd with Sand, that now a Veſſel with 
two Load Weight paſſeth with as much difficulty as before with 10. But 
had not the Stream interpoſed, to ſtop its Paſſage into Norfolk, doubtleſs 
a good Part of that Country had e er now been left a deſolate Trophy of 
this conquering Enemy. For according to the Proportion of its Increaſe 
in theſe 5 Miles, which was from 10 Acres to 1500, or 2000; in 10 Miles 
more of the ſame Soil, it would have been ſwelled to a great Vaſtneſs. 

It is obſervable, that the Situation of the Country in which this trouble- 


. ſome Gueſt firſt took its Riſe, lies E. N. E. of a Part of the great Level of 


the Fenns, and is thereby fully expoſed to the Rage of thoſe impetuous B/a/?s 
| | | | we 


_ out of th . > WP | 

we yearly receive out of the oppoſite Quarter: Which I ſuppoſe acquire 

2 an ordinary Vigour by the Winds paſſing through ſo long a 

TTra&, without any Check. Another thing which contributes to it, is, 

the extreme Sandineſs of the Soil, the Levity of which, I believe gave oc- - 
caſion to that Land-ſtory of the Actions that uſe to be brought in Norfolk 

for Ground. blown out of the Qwners poſſeſſion. | 2 


XII. Beſides the Bolus Armenus, and the Terra Silefiaca; there is an Earth 4s Hugs: 
found in Hungary about the River Tockay, thence called Bolus Tockavienfis, —— ; 


having as good Effects in Phyſick as either of the former. 1. pats 


XLII. Sap Earth is found only in two places near Duraclea, a large open . Scap- 
Village about 6 Leagues to the Eaſtward of Smyrna ; and in a very flat Band 55 
Plain, about a League Weſtward of the River Hermus, and ſeveral Leagues pr. Eaw. 
from the Sea. I is a fine Soap, and at the firſt gathering whitiſh Earth, 220. 5 42 
which boileth or ſhoots up out of the Earth. Tis gathered alway before . 
Sun-riſe, and in Mornings when there falls no Dew, ſo that a Stock muſt 
be laid up for the whole Year in the Summer Months, It comes up in 
ſome Places an Inch or two above the Surface of the Ground. But the Sun 
riſing upon it, makes it to fall down again. Every Morning there is a 
new Crop, tho' all be taken away which 2 preceding Day afforded. The 
Earth producing it lies low in both Places, and is in the Winter waſhy ; 
tis cover'd, tho but thinly, with Graſs. | 
Three hundred Drams of this Earth put into a Retort in Balneo Arena 
for 12 Hours cum Ine Violento, gave between 5 and 6 Ounces of an iufipid 
e the Smell only ſuch as proceeds in ſuch Operations from the 


ire. | 
Finding therefore no Volatile Salt, as what muſt have come over by the 
foregoing Experiment ; 200 Drams calcined at a Bagnio Fire, in a German 
Crucible, were diſſolved in Water. The Compoſition of Earth and Water, 
boil'd into a Lixivium, made 500 Drams. | Cel 
It was boiled for three Hours, {till ſcumming off the Froth, then Filtrated, 
_ — over a gentle Fire; it was kept to Chryſtalize, and appeared 
of a fix d Salt. | A 
At the Soap Houſes they mix 4 of Earth with I of Lime, and diſſolve the 
Compoſition in boiling Water; where ſtirring it often with a Stick, there 
floats a-top a thick browniſh Subſtance, which Kumming off they preſerve 
in Baſons apart, and this Scum is much richer than the Liquor underneath ; 
yet both are uſed in making the Soap. Into a large Copper Caldron they 
put 50 Kintals of Oil, applying a very hot Fire, which burns continually 
until the Soap is made. When the Oil has boil'd, they begin to throw in 
of the Scum, and ſometimes of the Liquor from which che Scum was taken. 
They often repeat this throwing in of the Scum and Liquor for 13 or 14 
Days, in which time the Soap is uſually perfected. The browniſh Scum, 
and what is uſeful of the Liquor, incorporating with the Oil, what is uſe- 
to the bottom of the Caldron, where it is let out to make room 
Vor. II. Nun for 
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for throwing in note. The Water thus let out, is again thrown upon a new 
. of Earth and Lime; but when the Liquor becomes wholly inſi- 
pid, tis then judged to be exhauſted. After 13 or 14 Days, when the Soap 
is finiſhed, tis laded out of the Boiler, and laid upon a Lime Floor to dry. 

They proportion two Load ef Earth of five Kintals each, to 50 Kintals of 
Oil; che Produce is between 70 and 80 Kintals of Soap. + 
The Earth is Nee a Dollar a Load, and the Soap, when this Account 
Vas made, at 6: a Rintal. There is employed in making Soap Yearly at 
Smyrna 1000 Kintals of Oil. | 
Bringing Soap-Earth employs rooo, or 1500, Camels daily for eight 
Months ; the four Summer Months being too hot for Camels to travel. 
| — Soap-Houſe produces 1000 Dollars a Tear clear Profit, cm- 
munibus Annimn. N 2 a | 


The Uſe of XLIII. This black Earth, which is call'd Ruſma, and ſeems as if it were 
22, J, M. burnt, muſt be bearen in an Iron or Marble Mortar to a fine Powder, and 
Smith. a. fifted diligently; when you uſe it, take one part of the ſaid Powder, and 
2343 · 2. 255. ( parts of unſlacked Lime; put theſe mix d together into a Linen Rag, 
which inſuſe in warm Water the fpace of a quarter of an Hour, or till it be- 
comes of a black Colour, then apply it to the Place from whence you would 
take the Hair; as ſoon as the Hair begins to be looſe, the Part muſt be 
waſhed wir warm Water and Soap. 0 * 


Gut i NEIV. Within's" Miles Northward of Stow Eaſton; chere are 6 diſtind 


Kater, 5, Coal- Works. The chiefeſt Obſervables I met within them, are, 
Mr. J.Beau- 1. The Branched Clift, which uſually lies over the Coal, and is all wrought 
& re with the Repreſentations of ſundry ſorts of Herbs. | 
2. A lift all interweven with Arboreſcent Marchafites, which commonly 
lies over the former, and is ecall'd by our Colliers the Thorny Clift. 
3. We here obſerve, that ſome Coal Veins are much more tinged with 
' Sulphur than others; a Vein being -wro in one of theſe Works ſome 
Years fince, which received ſuch a Reſplendeney from its Sulphury Tincture, 
that in all its "Joints it ſeemed as though it was covered with leaf Gold, 
and hence by the Colliers it was called the Peacock Vein. Aide 
4. I may Here take notice that about fbur Years ſinoe on one of theſe 
Works was found about 2 or 300 Weight of very good Lead Ore growing 
to a Vein of Coal, the Ore being tinged ſomewhat Yellow by the Sulphur : 
We look upon this as a Rarity with us, none ever having been found in a 
Coal Pit before ; the Sulphurous Spirit being there generally too ſtrong for 
the Generation of that Metal. $4 £7 


In * REV: 2: The © Blingus gies Subtervianzns L Cont you a large Quanti antity of, was 
nexus Fur gotten in a Rocky Lime-ſtone Ground, on a Common about two Miles 
Nepals diſtant from Caſtleton. in the Peak of Durbyſture, 15 or 16 Yards deep, in 
P67. the Old-Man (as they call a Mine formerly wroughr and ſtopt up) —_— 
R 750 | wi 
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with Earth, and that had either fallen or was thrown in. There is ns 
Coal-Bed, that is known of, within 5 or 6 Miles of the Place 
2. The Pieces of this Fungus which I received, are much like Peats, or 3, pr. Lid 
Turff, cut up in the high Moors, both in the Sooty Colour and inward Sub- g N 
ſtance; this only is more Clammy and Tough, and dries not. And ſome 
of this Fungous Subſtance is very Soft and like Gelly. In and about the 
more ſolid Pieces, (of which I have ſome half a, Foot ſquare) are many 
big Lumps of a Bituminous Subſtance. This Bitumen is very Inflammable like 
Roſin ; it is very light, it breaks firm, and ſhines like good Aloes; and for 
Colour it is not much unlike it, ſave that it is more dark-colour'd and 
purpliſh ; yet there is much of it of a dark green Colour. We diſtill'd a par- 
cel of it, which yielded us an Acidulcus Limpid Water; then a white Li- 
quor, Which was, I gueſs, from ſome of the oily Parts precipitate ; and 
in the laſt place, a copious yellow Oil, not unlike that of Succinum, or 
Pitch. In the Neck of the Retort we could diſcern no Volatile Salt, as in 
the like Proceſs upon Amber. I have not read of any ſuch Fungous Earth, 
in which Bitumen naturally grows and adheres : And the finding of it in 
an Old Mine, doth much favour an Opinion of its being a Vegetable Sub- 
ſtance, either the very Subſtance of the Props of Wood they make uſe of in 
lining and ſupporting the Grooves, thus altered, or certain Fungus's growin 
out of them. That Birch, of which there is great Plenty, and hath been vaſt 
Woods, all theſe Mountainous Parts of England over, will yield a Bitumen, 
as Limpid as the Sap is which runs from it by tapping, if we now had the 
Skill to extract it. Pliny is very exprels J. 16. c. 18. Bitumen ex Betula Galli 
excoquunt. And moreover it is certain that much of that Wood, if not all, 
which is dug up in the high Moors of Craven, and which the People there 
call and uſe for Candle Wood, is no other than Birch, as it appears the 
Grain and Bark; and yet this Wood kindleth, flames, and exudates a 
Rofin, which makes many pronounce it very Firr Wood. Whatever this 
Bitumen is, which this Fungus Subterraueus yields, it much differs from the 
Aſphaltum of the Shops. 7 


XLVI. Mr. Jeſop ſends me word, that Capt. Wain has given him a 4 Miner 
white Liquor reſembling Cream both in Colour and Conſiſtence, which I 1 by 
he found in great Quantities in the bottom of a Coal-Pit 49 Yards. deep. ib. p. 6181. 
And Mr. Geo. Planton writes from Sheriff Hales in Shropſhire, that in the 
Iron Mines, eſpecially that which the Country People there call the JVhite- 


Mine, which yields the belt Iron-ſtone, the Miners do commonly, upon 


the me. of a Stone, meet with a great quantity of whitiſh Milky Li- 
quor, incloſed in the Center of it; they ſometimes find a Hogſhead con- 
tained in one Cavity. Lis in Taſte ſweetiſh ; only it hath a Vitriolick 4 Nν 

as and Iron- like Twang with it. * Shropſhire, 
les yielding 
n XLVIL In Broſeh, Zently, Pirchford, and other Places adjacent in Shrop- 255% % 
- hire, there lies over moſt of the Coal-Pits or Mines a Stratum or Layer of a El rg 
1 | | | 


Nun 2 Blackiſh 5442, 


b (4500 

Blackiſh Rock, or Stone, of ſome thickneſs, which is porous, and containg 
in it great quantities of Bituminous Matter. 4 

This Stone being brought to the Work-Houſe, is ground ſmall by Horſe. 
Mills, ſuch as are uſed for grinding Flints to make Glaſs of ; the Powder 
is thrown into great Coppers of Water, where by boiling, the Biruminous 
Matter is ſeparated from the Stony or Gritty, this laſt ſinking to the bottom, 
the other ſwimming at the top of the Water. #10 155 
This Bituminous Subſtance being gathered together and evaporated, comes 
to the conſiſtence of Pitch, and with the help of an Oil diſtill'd from the 
ſame Stone, and mixed with the Pitch, comes to be thinner, or like Tar; 
the Uſes of both which Materials, either for Shipping or otherwiſe, theſe 
Subſtances are ſaid to ſupply, nay even go beyond. And this has been tried 
on ſeveral Boats this 3 or 4 Years paſt, and does not crack as the ordinary 
Pitch or Tar, but always keeps black and ſoft, and therefore is propoſed to 
hinder the Worm from getting into the Ships pitched with it. 4 
- 'Thereis likewiſe diſtill'd from this Stone, an Oil which may be uſed for 
Oil of Petre, or 'Turpentine, and has been tried by divers Perſons in 
1 e due thob. wa 


Bee XLVIII. In the Valley call'd Liberthal, near Geesbach, (an antient Mine- 

Alan, Work in Alſatia) there runs out of a Cavern a Foul, Fattiſh, Oily Liquor, 

25. „ which affords an excellent Balſam, by taking a Quantity of it, and putting 

it in an earthen Pot well luted, that no Steam may exhale; and then 

with a gentle Fire at firſt, but a ſtronger afterwards, boiling it for 3 Hours 

together, in which ſpace it will boil in a 4th Part, and an earthen Mat- 

ter, like Pitch, will ſettle itſelf at the bottom; but on the top thereof, 

when cold, there will ſwim a Fatty Subſtance, like Line Oil, limpid and 

ſomewhat yellowiſh, which is to be decanted from the thick Sediment, and 

then gently diſtilled in an Alembick in Arena; by which means there will 

come over two differing Liquors, one Phlegmatick, the other Oily, which lat- 

ter ſwimming on the Phlegm, is to be ſever d from it. The Phlegm is uſed as 

an excellent Reſiſter and Curer of all the Putrefactions of the Lungs and 

Liver, and it heals all foul Wounds and Ulcers. The Oily Part, being 

diluted with double its quantity of diſtilled Vinegar, and brought 3 times 

' over the Helm, yields à rare Balſam againſt all inward and outward Cor- 

ruptions, ſtinking ' Ulcers, hereditary Scurts and Scabs. Tis alſo much 

uſed againſt Apoplexies, Palſies, Conſumptions, Giddineſſes, and Head- 

aches. Inwardly they take it with Succory Water againſt all Corruptions of 

the Lungs. It is a kind of Perroleum, and contains no other Mineral Juice 

but that of Sulphur, which ſeems to be thus diſtilled by Nature under 

Ground; the Diſtillation of an Oil out of Sulphur by Art, not being ſo eaſy 
A to perform. Ne 

A Mineral wa RIS 1 5 . | 

Beſem is  MNLIX. In the. Territory of Bergamo Sig. M. Ant. Caſtagna, upon the Con- 

II. Latente · fines of his Juri ſdiction, lighted accidentally upon a not ordinary ſweet ba/ſamick 


3 Scent, which directed him to a Rocky Hill, where he found the Stones harboor' 
I that 
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chat Fragrancy, which was ſo , and by Trials found ſo friendly to the 
Uterus, that being applied, they did in a very ſhort time cure it of any Evil 
tis ſubject to. Encouraged hereby, he made his Workmen dig into the 
very Bowels of the Hill, where he diſcovered Holes in ſome Stones, as if ex- 
cavated by Art, of a greeniſh Colour, in which he found, as diſtilled by 
Nature, and kept in Veſſels, that Liquor and Balſam, which proved the Source 
of that Kent, which was limpid, and of a white Colour, like the White of 
an Egg, but ſomewhat Oleaginous, floating upon all ſorts of Liquors like Oil. 
Beſides, he met in the ſame Cavities ſome ſmall Grains concreted of the 
ſame Liquor, reſembling that which they call White Amber, which being 
chymically diſtill'd, had the ſame Odour with the Balſam, 

Ag 
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L. I find that Ofteocol/a grows in a ſandy, yet not gravelly Soil, and not af 
at all (that I know) in any rich or clayey Ground. It ſhoots down 2 Mens fende 
depth under Ground; the Branches moſt commonly growing ſtrait up, gien T. 
yet ſometimes alſo they ſpread ſideways. The Branches are ſome of them geckman.n. 
thicker, ſome ſlenderer, and the further they are diſtant from the common 39: P. 77*- 
Stem, the thinner they are ; the Stalk being thickeſt of all, uſually equating 
the Thickneſs of .an ordinary Arm or Leg, and the Branches the Thickneſs 
of one's little Finger. 

Upon the Sand, which is here every where yellowiſh, there appears a whi- 
tiſh fatty Sand, which if it be dug into, hath under it a dark, fatty, and 
(how hot and dry ſoever the other Sand be) a ſomewhat moiſt and putrid 
Matter, like rotten Wood ; which Matter ſpreads it ſelf here and there in 
the Earth, juſt as the Oſtescolla it ſelf doth, and is called by thoſe whom I 
have employed to look for it, the Flower of this Subſtance. The Oſteocolla 
being thus found, is altogether ſoft, yet rather friable than ductile : Where- 
fore if one hath the Curioſity of getting out of the Ground a whole piece 
of it with its Branches, he muſt very carefully remove the Sand every way 
from it, and then let it lie ſo a while; its Quality being, that remaining 
expoſed to the Sun for half an Hour, or ſomewhat longer, it grows to that 
hardneſs as tis found in the Shops. 

It ſeems to be a kind of Marle, or to have great Afﬀinity with it, of which 
we here have alſo great Store, yet not near thoſe Places where I have found 
Oſteocolla. It requireth alſo time to come to Maturity, which appears from 
hence, that in the very ſame Place where I digg'd ſome of it laſt Year, I this 
Year found other, yet with this Difference, that thoſe grew hard, after the 
manner before deſcribed, but theſe remain ſtill foft and friable, tho' now in 
the 5th Month. | 

The Cauſe of its being divided into ſo many Branches, I conjecture to be 
from the Roots, which ſpread themſelves here and there in the Earth, ſo 
that the Matter gathers and ſettles it ſelf about them, and afterwards accor- 
ding to the Diviſion of the Roots, acquires a plantal Form and Appear- 
ance. Whence it ſeems alſo to proceed, that thro* the midſt of the Ofteccol/a 
there always paſſeth a dark Line, which is thought to be a piece of the R or. 


And it otten happens, that the Stroke loſeth it ſelf by little and little, _ 
the | | 
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the Oftzocolla in the middle grows clear; which comes to paſs when the 
Root by the Corruption begun in the Oſteocolla is reduced to Powder. Yet 
have I found a Place hereabout, where the Oſteocolla was not hollow at all; 
but there I obſerved, that inſtead of ſettling about a big Root, it had gathered 
it ſelf about many ſmall Fibres ; whence alſo this ſort had acquired Pores 
through its whole length, but no Cavity like the other. _. 


| Black Trad, LI. The Mineral Subſtance call'd Black Lead, found only at Keſuych in 
by Dr. Plot, Cinnberland, and there call'd Wadi or Kellow; by Dr. Merret, Nigrica Fabris 
* "Os from its uſe in ſcoring, as the Rubrica Fabrilis, or the Red Ochre is; is 
certainly ſo far from having any thing of Metal in it, that it has nothing 
of Fuſion, much leſs Ductility; nor can it be reckoned among the Stones, for 
want of hardneſs: it remains therefore that it muſt have place ſt the 
Earths, tho? it diſſolve not in Water, as moſt Earths will, except ſtiff Clays, 
and Ochres ; among the latter whereof I gueſs it _ be reckoned, it ſeem- 
ing to be a ſort of cloſe Earth, of very fine and looſe parts, ſo burnt that it 
is become black and ſhining, diſcolouring the hands, as all the Ochres do: 
whence the moſt proper Name that can be given it, perhaps, may be Ochrea 
Nigra, or Black Ochre, being a ſtony ſort, as there are ſtony of the 
Red and Tellow Ochres, as well as Clay. | 


Iriſh Slate, LIL. It having been diſcourſed to the Philoſophical Society at Oxford, by 
by oY Mr. Herurick Phyfician at Worceſter, that the Iriſh Slate pulveriz'd, and infu- 
n ſed in Water for a Night or leſs, would impart its Vitriolick: Quality ſo far 
forth to it, that it would ſtrike of a faint reddiſh Colour with Powder of 

Gals (as the vitriolick Waters of Tunbridge, Aſtrop, and divers others do) it led 

me to believe that theſe Waters, ſome of them, might as well iflue from Sat: 

as an Tron Ore, unleſs it ſhould appear, that this ſort of Slate were an Hon Ore 

too, Which put me upon caloining it for 3 or 4 Hours, after the Manner 

of Dr. Liſter, to experiment whether it would then (like other Vun Ore) ap- 

ply to the Magnet; wherein altho* I was altogether unſucceſsful, the Mag- 

net not taking the leaſt Notice of it, yet it afforded me another Diſcovery 
alrogether as ſatisfactory, viz. that upon Torrefaction, it was all become a 

Tellow Ochre, and would ſcore like it ; which further perſuades me, that the 

Tellow, or rather Orange-colour'd Sediment we find at the bottom of theſe Fo- 

tains, comes rather from this ſort of Slate, than an Iron Ore : for I much queſtion, 

whether ſome of the Tellow Ochres (tho' it's plain the red ones do) come from, 

or are Iron Ores, becauſe the Shotover Tellou Ochre will not own the Magn 


alter 36 Hours Calcination, or better. 


Chalk, and LIII. Ina ſmall Treatiſe of the Calculus e I found reaſon to com- 


SO plain of the Impoſition of our Senſes upon our Conceptions, in calling that 2 


"4 2x Stone by its external Appearance, when it has no real Properties of a Store. 
ones, . 5 
commonly I have alſo, in this, Reaſon to except againſt Call, commonly taken for a 


reputed Stone, for being brought to the Hydreſtatical Examen, (if that may be aliow- 


— — ed as a Standard) it wants much of the true Conſiſtence of a Stone; for it 
2114. | Wants 
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wants much of that weight, which real Stones are proved to have in Mater, 
and it may perhaps be better reckoned amongſt Boles than Stones. I found 
this true not only in Chalk, but various other Bodies taken for granted to 
be Stones at large: Some of which are nearer Earths than Stones, others have 
nothing but Earth, Sulphur, and Metal, and: yet muſt be called Stones, as 
all Marchafites are ; of theſe the former, (namely the Boles) many of them 
fall ſhort of our Standard of Stone, others are more ponderous, and ſo exceed 
our Standard: whereas true Stones, tho differing much in hardneſs, whether 
Pebbles, Flints, Petrefy'd Waters, &c. do anſwer the ſame Standard of ſpecifick 
Gravity that a Diamond does; which is, as about 23 to 1. 


LIV. Upon the River Done near Aberdeen, a little below the Bridge near L 
the River's Mouth, there is a Bank, the Face of which is broken down, and $1, ,. 
it is full of Stones, which one would think were in fieri ; they are all either Dr. Geo. 
round or oval, of different Sizes; the Faces of moſt of them are broken off, oy 
they are ſoft, and will eafily rub down with your Hand, they are of different 
Grits and Colours, and are made up of different Sands and Clays mingled. 
together: the Clay is ſoft both to and Taſte, in ſome of them white, 
in others gray, tho” in ſome Places the Clay and Sand are harden'd to the 
Conſiſtence and Colour of ſuch oval Stones as we uſually ſee in the Fields; 
but where they are at the ſofteſt, the Bed that each Stone lies in, is always- 
hard, and of another Grit and Colour. 


LV. There is an excellent Quarry within Cannon-ſhot of Maeſtricht, lying 4 
in a Hill, where there are about 25 Fathom of Rock and Earth over head ; Menu.” 
it hath one Entry towards the River Maeſe, where Carts can paſs with great - -- - *- 
eaſe, and unload the Stones upon the brink of the River; the Quarry within 
being parallel-to the. Horizon, and elevated but very little above the River. | 
It one of the moſt ſurprizing Proſpects, when well lighted with many 
Torches, that one can imagme. For there are thouſands of ſquare Pillars 
in large level Walks, and thoſe almoſt every where above 20, and in ſome 
oe many more Foot high; and all wrought with much Neatneſs and 
larity. | 

This Quarry ſerveth the People that live thereabout, for a kind of im- 
| Retreat, when Armies march that way, For being acquainted. 
with all the Ways in it, they carry into it whatſoever they would have ſaſe 
as well their Horſes and Cattle, as their movable Furniture, till the Danger 
be over; there being ſo vaſt a deal of Room, that 40000 People may ſhelter- 
themſelves in it. | 

In this vaſt Grotto tis remarkable, that there is but little Rubbiſti, which- 
ſhews both the Goodneſs of the Stone, and the Caretfulneſs of the Y/orkmen. 
And in«divers places there are little Pools of Water, perhaps made on purpoſe - 


for Beaſts to drink, and to ſerve for other uſes in time of need: For in no- 


place almoſt are there any Droppings to be ſeen; nor are the Walks at all 
wet under foot; only it ſeems; that Rain gets in by the Air-Shafts, which. 
for ſaving of Labour, and perhaps too, to make theſe Pools, are let 2 

rom 
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from ſuch Places commonly, as are the Pools thereabout; and ſo the Rain, that 
falls on the higher Grounds, does eaſily find the way thither. 


Saris, LVI. Upon the North-ſide of Mount Calenberg, two German Miles from 

Tune Nenna, are Stones mark'd with Trees and Leaves. In the Hermitage of the 

Hungaria, Camaldulenſes, ſeated upon a Peak of this Hill, I ſaw fair ones, with which 

Ed. Brown. they paved the Walks in their Gardens. | 

"592-1050 Not far from Manners Dorf, is the Emperor's Quarry of Stone, out of 
which are made the beſt Buildings in Vienna: In which, whereſoever there 
is a Cleft or Separation of one Stone from another, the Water falling be- 
twixt them, leaves a Petrefication ; thereby, as twere, healing the Wound, 
by making a ſtony Callus, not exactly like the Parts which it joins toge- 
ther. 

An Engliſh Mile from Freiftat in Hungary, Northward, is a Quarry of Stone, 
out of 335 many great Stones are digged, tranſparent and reſembling 
Sugarcandy. 

* | Hans, two Hungarian Miles from Freiſtat, Northward, is a Quarry 
of White Stone, nigh the Hot Baths of that Place, over which is a Lay of 
Chalk, of about a Yard thick, very beautiful to the Eye, as being of all 
Colours except Green, ſo finely mixt, ſtreaked and ſhaded, that it ſurpaſſeth 
Marble Paper; and the Water dropping upon it, doth, as twere, varnith it. 

At Schennitz in Hungary, famous for Siluer- Mines, is an high Perpendicu- 
lar Rock, part of which, from the Top to the Bottom, is naturally tinctu- 
red with a ſhining fair blue and green : And I have heard from a Spaniard, 
who lived long in the Veſt-Indies, that there is alſo a Rock like this nigh to 
the Silver-Mines in Peru. | 

The Mountain of Cliſſura, being a part of Mount Hemus, as alſo Mount 
Pyrlipe, do ſhine like Silver, and Day and Night, either by the Light of the 
Sun or Moon, afford a glittering pleaſant Shew, cauſed by the great Quan- 
tity of Muſcovy Glaſs, wherewith theſe Hills abound. There are alſo Talcum 
Rocks nigh Spitalin upper Carinthia: And a Hill nigh Sarvizza, which conſiſts 
of an Earth of a fine red Colour, out of which the red earthen Veſlels of 
that Country are made. 


Mite Mar LVII. A Quarry of White Marble, is lately diſcovered in the County of 
by Dr Am, Antrim, and *tis of an extremely fine Grain, ſoft at firſt, but grows very 
— hard afterwards, like Portland Stone. | 
- 243. þ. 294 | 
Stones LVIII. I ſend you herewith ſome Stones of an Amber Colour, taken out of 
"—_— end Spring, called Cranbourn Spring near Lough Neah, which the Country People 
. K tell us, grow at the end of a little Ruſh, and drop off, and are to be found 
Ts only on a Mayday Eve, and good for God knows what: They look like 
the Germinations of ſome of your Salts, but in the Fire ſhew no figns thereof 
by Crackling : They are Electrical and Angular, and being pounded, the 


Powder is white. | 
| | LIX. Ifend 
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- LIX. 1. The higheſt 10 Mountains of Helvetia, about Valefia and Auguſta, To 19 
in the Canton of Bern, about Taminium and Tavetſch, of the Rhetians, are al- Giciſcher, 
ways ſeen covered with Snow. The Snow melted by the Heat of the Sum- * 


mer, other Snow being fallen within a little while after, is hardned into Ice, . | 
which by little and little, in a long Tract of Time depurating it ſelf, turns — 
into a ſtone, not yielding in Hardneſs and Clearneſs to Chryſtal. Such Stones 5-58. 
cloſely joined and compacted together, compoſe a whole Mountain, and that 
a very firm one; tho in Summer- time the Country People have obſerved 
it to burſt aſunder with great Cracking, Thunder like. Such Cracks and 
Openings being by the Wind covered with Suu, are the Death of thoſe 
that EE them. | 7 Fs 75 
At the foot of theſe Mountains, are with great Labour di out Chryſ- 
tals, which are found among other Foſſiles, of two Sorts and Colours; ſome of 
them are darkiſh and troubled, which by ſome are called the Chryſtal Ore, to 
be plenteouſly found in the Aſcent of Mount Gotthard; others tranſparent, 
very pure, and as clear as Venice Glaſs, ſexangular both great and ſmall; 
as in the Mountains about Valeſia, and the 'Town call'd Urſelen, at the foot 
of the Hill Sthelenin, they are digged out, and ſold at a good Rate; one 
particularly ſold for 80 J. Sterl. | I opld "of ot 1 8 
2. This {cy Mountain called the Gletſcher, is very high, and extends it ſelf 
every Year more and more over the neighbouring Meadows, by Increments 
that make a great Noiſe and Cracking. There are great Holes and Caverns 
which are made when the Le burſts; which happens at all Times, but 
eſpecially in the Dog-days. Very little of the Surface melts in the Summer, 
and all freezeth again in the Night. When the Sun ſhineth, there is ſeen 
ſuch a variety of Colours, as in a Priſm. | | 

At the foot of the Mountain, a Rirulet iſſues forth from under the Ice, 
which is pretty deep and extremely cold. lo % 3 

There is ſuch another Mountain near Geneva, and upon the Alps. A cer- 
tan Capuchin told me, he had been upon the higheſt of theſe Mountains, 
with a Trader in Chryſtal, who having driven his Hammer into one of theſe 
Rocks, and found it hollow and reſonant, made a Hole in it, and thence 
drew forth a Subſtance like Talk; which to him was a ſign theræ was Chryſ- 
tal. After which he made a great Hole with Gunpowder, and found Rock 
Chryſtal in it. 


LX. Being in the Val Sabbia, at a Place called Le Mezzane, where I knew Tie Forme- 
that Chryſtals are generated, I obſerv'd in a ſpacious Round of a Meadow ſeated C. : 
on a Hillock, ſome narrow Places bare of all Herbs, in which alone, and no V Þ. Free- 
where elſe thereabour, Chryſtals are produced, being all ſexangular, both points ag = 
of them terminating in a Pyramidal Figure, ſexangular, likewiſe. | 

I was told, that they were produced from the Dews, becauſe (forſooth) being 

gathered over Night, the next Morning there would be found others at ſuch - 
6 time only, when it was a ſerene and dewy Sky. But when I had examin'd 
that in the neighbourhood of that Hill, there was no Mark ar all of any 
Mines, I did conclude that it might be a plenty of Nitrous Steams, Which 

Vor. IL o 0 might 


% 
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might withall hinder Vegetation in thoſe Places, and coagulate the Dew 


falling thereon; for Nitre is not only the natural Coagulum of Water, as 


is manifeſt in artificial | G/acrations, but alſo it ever retains the aboveſaid 
ſexangular Figure, altogether like that of thefe Chryſtals. Which may alſo 


be the very-Cauſe of the ſcungulur Figure in Snow ; this being nothing elſe 


but Water concreted by its natural Coagulum, which is a nitrous Exhala - 
tion. And to make it yet more manifeſt, that theſe are indeed Expirations 


of Nitre, 1 digg'd up ſome of the Earth, and drew a Salt from it, which had 


both the Taſte and Figure of Nitre ; tho” ſome Grains of it were of a ſquare, 
others of a pyramidal Figure. And fince theſe Chryſtals are only found in 
thoſe narrow Places, we may very probably infer, that from thence are rai- 
ſed the Exhalations; which do concrete the Dew; after ſuch a manner a; 
the Vapour or Exhalat ion of Lend coagulates Quickſiluen. 


Ur odd Fi. | LXL 1 have not obſerved any Rock, or ſort of Stone, whiethee meralline 


ured Iris 
y Dr. Li 


} or more vulgar, which has not its different ſort of Sparr both for Colour 


zer. v. 110. and Figure, which is very common in our blue Lime-ſtone Rocks in Tork- 


p- 222. 


ſhire; out of which plenty of Lead-Ore is got. They are moſtly of a black 
Water, like the black Flint in Chalk Hills, but there are of them, which 
have a purpliſh or Amerbyſtinr Colour, and ſome there are as olear as Chryſ- 
tal. They adhere to the Seams of the Rock, be it betwixt Bed and Bed, 
or wherever there are croſs: and oblique Veins thro” the very ſubſtance of 
the Bed. The ſmaller the Veins, the leſs the is. You will find of them 
as ſmall as Wheat Corns, and others an hundred times bigger. They ſhoot 
from hoth ſides the Steam, and mutually receive one the other. 

They are figured thus, viz. a Column of 6 Plains, very unequal as to the 
Breadth': the end adhering to the Rock is always rugged, as a thing broken 
off, the other end of the Column conſiſts of three quinquangular Plains, very 
little raiſed in the middle: Theſe Plains too are very unequal. Let them 
hug one another, and be any ways ſtreightned and compreſſed in their ſhoot- 
ing; yet the Number of "Plains mentioned, both of the Column and Top, is 
moſt certain. The Places where infinite of them may be had, are Rains 
borough- Star upon the Ribble, alſo in a Stone Quarry, near Eſron T arne in 


Craven, 


Tranſfarers LXII. "Theſe tranſparent Stones are of a conſtant Shape, and in ſome ancient 


Pebiles 3 ByL.en(eS of Royal Mines, they are called rough or mineral Pearl, being reſplen- 
201. ppb. dent and bright, and figured like a Drop of Water. Some of them are exact- 


ly ſpherical, others like a half Globe, others like a half Oval, with an Edge 
_ , raiſed onthe top. It was not without reafon that they were eſteem'd by the 


Ancients ; For their natural Poliſp is not to be counterfeired, but very eaſy to 
be diſtinguiſn'd with a Microſoope, from the artificial Poliſh of Glafs and Chry/- 
tak. Now Gold, Silver, Diamonds, Prarl, are for no other reaſon eſtimable, but 
becauſe they have certain indelible Characters, which all the Subtilty and 
Wit of Man hath not yet been able to counterfeit, notwithſtanding man) 
pretences thereunto: as Cold for example, that it will endure the 2 
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in Antimany ; Silver, that it ** the Teſt of Lead; Diamonds, for 
vs. — themſelves, even without a Foil, they caſt a Luſtre ;; Peat! is valued 
becauſe of its Figures, and peculiar Brightneſs not to be imitated. 
Theſe Stones 8766 of ths: Pelble Kind, that is, not to be calcined by 2 
, e e ad, Stones are calcinable with a very eaſy Fire. 
hey are very * and ſolid, and do not conſiſt within of Lamina, ur 
NA but break every way With great difficulty, 1d naturally through- 
e 
Their Figure comes neareſt to that of the Ontvia, and many af them are 
very Ombriæ in Shape. Other tranſparent Ombriæ I have ſeen, which yet are 
either very Hinis, or of a foky and ſoft Contexture, of the Nature of Sele: 
pites 8955 are to be found about Filo-Briggs, a noted Set of Rocks 
near or 
$ thele Stones are of a very different Nature and Texture from all cakes 
Ombriez I ever yet ſaw, and having no Veſtigia of any Spine in any part 
of Kk I may reaſonably enough conclude them to be Stones of thay own 


81 am not 2 7 to think, after ſo mauifeſt and Saddams Men 
as Auguſtino Scill bath made in Sicily, that moſt of the Omiriæ bare been 
Echin and yet ome. of the Prickled, Which Naturaliſt have hitherto call d 

ides Judaici, may have belonged to ſome of thoſe Qnbria. But there are 
only 2 or 3 Echini yet diſcover d, either in — or the Mediterravean, Sa; 
whereas of the Ombriz Euope, beſides, theſe preſent = 2 | 
there are 7 leal 20 Pecies figur d and deſcxib'd b ay Aldravandus, ' Au 

Killa, Dr. Plat, — and in vaſt Quantities in Counties. of 
— I doubt not many more Species will yet be found out. All wbich are to 

e Pr, for, ys to the natural Places, in what Seas. they ch ax 0 
io at this day. And if got in the European, as J ink they: will not, 
Cd < they came hither PREY Iſland in f ente 2.14152 10 


IXIII. 1. Among che excellent Diawouds brought 365 the Baſt-ludies byr Diamonds 
M. Tarvernier, 11 one Weighing 11218 Carats, of a very fine Violet N 246. 
iy, and. 2 2 > Ao pale Colour ; all three of an Adamantine Hardneſs, 
Mee that ac 24 — ed Diamonds, 9" vo un 349 

e Parts of the World known to eontain Sr are che Tfand By the Earl 
*. and the 1 — f oy 7 intra Cangem: Pegu is like- England, a. «#4 
wiſe, reported to have . ſever e the King contents himſelf. with his 136. P. 507. 
Mines of Rubies, Sappbires wade, Emerald, Gold, Silver, Brafs, Tin and 

ea s "Gl 33 1 [ 

The Dignond Mies on the Coaſt ee of. which I haue viſited 
ſeveral) are generally adi ——.— to rocky ountains, — 9 be- 

91 mr a or Range, near Cope — extending in B 
Las a tes, trams yang, others ſgatter d; 2 g' thence: in 
quite throug engala. 1 theſe in ſeveral 
b are known to be (as it is believed _—_ have) — 
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The Kingdoms of Golconda and Vifiapore, contain in them Scope enough of 
Ground, known to have Mines, ſufficient to furniſh all the World plenti. 
fully with Diamonds; but their Kings permit digging only in ſome Places 
appointed, leſt, as it is imagined, they ſhould become too common ; and 
withal for fear of - tempting the threatning Greatneſs of Aurenge Zebe, for- 
bidding alſo thoſe Places that afford the largeſt Stones, or elſe keeping 
Workmen in them for their own private Uſes. ' | ARG. TO 
1. In the Kingdom of Golconda (as near as I can gather from the beft ac- 
quainted) are 23 Mines now employed, or that have been fo lately. 
Quolure was the firſt Mine made uſe of in this Kingdom: The Earth is 
ſomewhat yellowiſh, not unlike the Colour of our Gravel dryed ; but wet- 
ter in ſome places where it abounds-with ſmooth Pebbles, much like thoſe 
that come out of ſome of our Gravel Pits in England. They uſe to find grear 
Quantities in the Vein, if it may properly be ſo call'd, the Diamonds not lying 
in continued Cluſters, as ſome 1magine, but frequently fo very ſcattering, 
that ſometimes in the Space of 4 of an Acre of Ground, digg'd between two 
or three Fathoms deep, there hath been nothing found ; eſpecially in the 
Mines that afford grear Stones, lying near the Superficies of the Earth, and 
about three Fathoms deep. The Diamonds found in theſe Mines are generally 
well d, many of them pointed, and of a good lively white Water; 
but it alſo produces ſome - yellow ones, ſome brown, and of other Colours. 
They are of ordinary Sizes, from about 6 in a Mangelin*, (of which they 
4Mangelin find but few)'to's or 6 Mangelins each; ſome of 10, 15, 20, they find but 
0 4 Grains rarely. Thex have frequently a bright and tranſparent Skin, inclining to 
faith L. 3 greenifh Colour tho the Heart of the Stone be purely white; but the 
otten. Veins of theſe Mines are almoſt worn out. | ae 
2. The Mines of Codawilikul, Malabar and Butrepallem, conſiſt of a red- 
difh Earth, inclining to an Orauge Colour; (with which it ſtains the Clothes 
of the Labourers that Work in it;) they dig about 4 Fathoms deep. They 
afford Stones generally of an excellent Water, and chryſtalline Skin: ſmaller 
. Sizes than thofe of Quolure, Ramiah, Gurem, and Muttampellb, have a yellow- 
. iſh Earth like Quolure; their Stones like thoſe of the two former Mines, but 
| mixed with many of blue Water. Theſe 5 Mines being under the ſame Go- 
vernment with Meluillee, where the Governour reſides; he has lately forbid 
their Uſe; and commanded all to repair to his Reſiderice. 
... -» Girrare (the moſt famous of them all, and moſt ancient) has been under 
Subjection of the King of Galconda; but about 25 Years ago was taken, with 
the Country of. Karuaticum, from the Hundue-Rajaes, by the Nabob Meer 
gs In it have been found Diamonds of a Seize Weight, which is about 9 
ices Yo, or-B1# Pago's Weight.” It is only employed by the King for 
his own private Uſe-- The Diamnds that are found in it, are very well 
fpread, large Stones (it yields few or none ſmall) they have generally. a bright 
Skin, whick inclines to a pale greeniſh Colour, but within they are purely. 
white. The Soil is reddiſh;-as many of the others. * 
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About 60 or 70 Tears ago, a Portugueze went thither from Goa, and 
having ſpent in * that he had, even to what wearing Clothes he 
could ſpare, while the Miners were at work for the laſt Day's Expence, he 
had prepared a Cup of Poifon, reſolving if that Night he found nothing, 
to Fink his laſt with the Conclufion of his Money ; but in the Evening 
the Workmen brought him a very fair ſpread Stone, of 20 Pago's weight, 
in Commemoration whereof he cauſed a great Stone to be erected in the 
Place, with an Inſcription engraven on it, in the Hundues, or Tellinga Tongue, 
to the following effect, which remains to be ſeen till this day: 


Your Wife and Children ſel, ſell what you have, 

Spare not your Clothes, nay, make your ſelf a Slave: 
But Money get; then to Currure make haſte, _ 

There ſearch the Mines, a Prize you'll find at laſt. 


Not far from Currure are the Mines of Lattawaar and Ganjeconta, which 
are in the ſame Soil as Currure, and afford Stones not unlike: But Lattauaar 
hath many repreſenting the great End of a Razor Blade, thin on one fide, 
and thick on the other, very white and of an excellent Water; but the beſt 
of = Mine is worn out, and Ganjeconta employed only to the King's private 
Uſe. - 8 | | 

Jonagerre, Pirai, Dugulle, Purwillee and Anuntapelle, conſiſting alſo of red 
Earth, are now employed, and afford many large Stones, part of them of a 
greetuſh Water: but the moſt abſolute Mines are of Wazzergerre, and Mun-- 
nemurg, (the other rather reprefenting Pits than Mines) for there they ſink 
thro high Rocks, till they go fo far Lew their Baſis, that they can go no 
further for Water, in fome places 40 or 50 Fathoms deep. The Superficies 
ef the Rocks conſiſts of hard, firm, white Stone, into which they cut a 
Pit like a Well, of about 4 or 5, in ſome places 6 Foot deep, before they 
come to the Cruſt of a Mineral Stone, like the Mineral of Iron; then they fill 
the Hole with Wood, and keep as hot a Fire as they can there for 2 or 3. 
Days, till they think it ſufficiently heated; then they pour in Water tif 
they have quenched it, which alſo flakes and molliſies both Stone and Mine- 
ral: both being cold, they dig again, take out all the crumbled Stuff, and 
dig up what they can beſides, before they heat it anew. The Cruſt ſeldom- 
is thicker than 3 or 4 Foot, which ceaſing, they come to a Vein of Earth, 
that uſually runs under the Rock 2 or 3 Furlongs, ſometimes much further. 
This they dig all out and fearch, and if their rh Attempt prove ſucceſſ- 
ful, they go to work again, digging again after the ſame manner, as deep 
as they can, tiil they come to Water; — the drawing whereof, wanting the 
Help of Engines known in Europe, they can go no deeper, altho the Vein 
le lower-> all Lumps of the Mineral they break in pieces, and frequently 
find Diamonds incloſed in them. The Earth is red, many large Stones are- 
found here; the-fmalleſt about 6 in a Mangelin: They are mixed Waters, bur- 
the-preateſt part good, only of ilLfavour d Shapes; many cragged Pieces of: 
Stones, ſome as it they had been Parts of very great ones; others with Pieces: 

: = , bro 
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broken off them; yet I never heard of any that found two ſeeming fel. 
lows, altho' they do thoſe that look as if they had been newly broken. 
In Tangumbꝛot they dig as they do at Hazzergerre and Munnenturg, the 

32 is not altogether ſo ſolid, but the Earth and Stones it produces much 
alike. 7 8 

Maotoor lies near Currure, and affords Stones of a like :tude, Shape 
and Waters; tis employed only to the King's uſe : and ſingular, in 
that its Diamonds are found in black Earth. 

Muddemurg far exceeds all the reſt for Diamonds of a delicate Shape, Water, 
and bright tranſparent Skin; yet it has ſtore of veiny ones, but thoſe like- 
wiſe of ſo curious Shape and Water, that it is difficult to diſcover them from 
the good, eſpecially the ſmall ones. It produces Sue of divers Magnitudes, 
from 10 and 12 in a Manxgelin, to 6 or 7 Mangelins each; and beſides, ſome 
great ones. The Earth is red: but it is ſeated in the Woods, and the Water 
Jo bad, that to all (except the People bred there) it preſently occaſions Fe- 
vers, and deſtroys abundance, inſomuch that molt of the Adventurers have 
forſaken it; notwithſtanding which, it had been more profitable than any 
of the reſt, the Vein frequently lying near the Superficies of the Earth, ſei- 
dom 8 deep, and is better furniſhed than any one yet diſcovered. 
The River Kiſbma, of excellent Waters, is but 9 Miles diſtant, but the Mi- 
ners or Merchants will not be at the charge of fetching their Water from 
'r1ence. Divers are of the opinion, that beſides the Water, the 'Town lying in 
a Bottom, environ'd with Hills, and a Moraſs adjoining, the Air may be 
infected, and contribute to its Unhealthfulneſs. 

Melwillee, or the neu Mine, ſo call'd, becauſe it was but lately found 
out, or at leaſt permitted to be made uſe of, in the Lear 1670; it had then 
a Year employed the Miners, but it was forbidden, and lay unoccupied till 
1673, When Complaints being made at Quolure, that the Vein was worn out, 
the King again licenſed its ſettlement. Ihe Earth they mine in is very red, 
and many of the Stones found there, have of it ſticking to them as if it had 
clung there while they were of a ſoft glutinous Subſtance, and had not at- 
tained their Hardneſs, maintaining its Colour on its Skin (ſeeming to be 
roughned with it) that it cannot be fetch d out by grinding on a rough Stine 
with Saud, which they make uſe of to clean them. The Stones are generally 
well ſhaped, their ſize from 5 or 6 in a Mangelin to thoſe of 14 or 15 each, 
and of ſome bigger; but greateſt Quantities of the middle ſorts : Moſt of 
them have a thick dull Skin, incline to a yellowiſh Water, not altogether 
ſo ſtrong and lively as of the other Mines, very few of them of a chryſtalline 
Water and Skin. They are reported to be apt to flaw in ſplitting, which 
occaſions thoſe People to eſteem them ſomething ſofter than the Product ot 
many of the other Mines; ſeveral. that - flatter by their ſeeming Hhiteneſs, 
when rough, diſcover their Neceitfulneſs, having paſſed the Mill, and too 
often a yellowiſh Tincture, to the | diſappointment and loſs of them that 
have cut them; but what they want in Goodneſs is in part ſupplied by 
the plenty they find, which, together with their Properties, make them 
the cheaper. | | | | 
2. Vifiapere 
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2. Vifiapore is known to contain Mines encl Stones as large and good 
as thoſe of Golconda, but the King makes uſe — the meaneſt. There are 
15 Mines employed in this Kingdom. | 
In Ramwltoneta-Mines, in red Earth, about 15 or 16 Foot deep; they ſel- 
dom find a Diamond of a Mangelin Weight, but ſmall, to 20 or 30 in a Man- 
gelin. They are generally of an excellent chry/taline Water, have a bright 
clear Skin, inclining frequently to a pale greeniſh Colour, are well ſhaped,. 
but few of them pointed ones. There are alſo found amongſt them, ſeveral. 
broken Pieces of Diamonds, by. the Country People called Shemboes. 

The Mines at Bamgumapelle, Pendekul, and Moodawarum ; at Gammerville, 


 Paulkul and Workul, which are not far diſtant from Ramulconeta, afford Stones 


much alike, and in the fame kind of Earth; but in the three laſt are very 
ſmall ones, even to 100 in a Mangelin. 6 

Lungepoleur Mines are of yellowiſh Earth, like thoſe of Quolure; its Diamond 
are generally well ſhaped, globular, few, pointed, a very good chryſtaline 
Water, and bright Skins; many of them have a thick dark Graſs-green Skin, 
ſome ſpotted alio with black, that they ſeem all foul, yet are not ſo, but 
within purely white and clean. Their Sizes are from 2 or 3 Mangelins 
downwards, but few very ſmall. Poor loor- Mines are of a reddiſh Earth, but 
afford Stones much like thoſe of Lungepoleur, only ſmaller: under a Mangelin, _ 
the general Sizes are of ,, 1, &, of a Mangelin 

Punchelingul, Shingarrampent, and Tondarpaar, are alſo ot red Earth, their 
Diamonds not unlike thoſe of Quolure, only rarely or never any large ones 
are found there. | 

Gnndepelice hath the ſame Earth with the former, and produces Stones of 
equal Magnitude ; but frequently of a pure chryſtaline Water, wherein they 
exceed the former. 

Donee, and Gazerpeliee, dig both in red Earth likewiſe,. and afford Stones 
alike, the greateſt Part whereof are of good Shapes and Waters. They 
have alſo many Shemboes, and ſome of bad Waters, ſome brown, which theſe - 
People call ſoft, or ueał- uater d, being eſteem'd of a-ſofter and weaker Bo- 
dy than others, by reaſon they have not ſo much Life when cut, and are 
ſubje& to flaw: in ſplitting, and on the Mill. Their general Product is in- 
Stones of middle Sizes : But Gaz erpellee has beſides many large ones; and is 
the only Mine noted in the Kingdom of Vifapore. 

The Diamonds (in all the Mines) are fo ſcattered and diſperſed in the Earth, 
and lie ſo thin, that in the moſt plentiful Mines it's rare to find one in dig- 
ging, or till they have prepared the Stuff, and do ſearch purpoſely for them. 
They are alſo frequently incloſed in Clods : and ſome of thoſe of Melwillee have 
the Earth ſo fixed about them, that, till they grind them on a rough Stone 
with Sand, they cannot move it ſufficiently to diſcover they are tranſparent; 
or, were it not for their Shapes, to know them from other Stones: Some- - 
times the- unsklful Labourers, to try what they have found, lay them on a» 
great Stone, and ſtriking on them with another, to their coſtly Experience, 
diſcover they have broken a Diamond. 

Nitar e 
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Near the Place where they dig, they make a Ciſtern about 2 Foot high, and 
6 Foot over, with a ſmall Vent in one of the Sides, about 2 Inches from the 
Bottom, by which it empties itſelf into a little Pit made in the Earth to re- 
ceive ſmall Stones, if by chance any ſhould run thro. The Vent being ſtop- 
ped, they fill the Ciſtern they have made with Water, ſoaking therein as 
much of the Earth they dig out of the Miaes, . as it can conveniently receive 
at a time; breaking the Clods, picking out the greateſt Stones, and ſtirring 
it with Shovels till the Water is all muddy, the gravelly Stuff falling to 
the Bottom : then they open the Vent, letting out the foul Water, and ſup- 
plying it with clean, till all the earthy Subſtance be waſhed away, and none 
but a gravelly remains at the Bottom. Thus they continue waſhing till a- 
bout 10 of the Clock before Noon, when they take the gravelly Stuff they 


have waſhed, and ſpread it on a Place made plain and ſmooth like a Bowling- 
Alley, for the Purpoſe, near the Ciſtern ; which being ſoon. dry'd by the 


Heart of the Sun, at that time of the Day, they very curiouſly look it over, 
that the ſmalleſt Bit of a Stone can hardly eſcape them. If they find a large 
Stone, they deliver it not till they have done work; and then very private- 
ly, leſt it ſhould come to the Knowledge of the Governour of the Place, and 
he require a Share, which in the Kingdom of Golconda is uſually practiſed, 
without reſpe& to any Agreement made with them. 
he Miners, thoſe that employ them, and the Merchants that buy the 
Stones of them, are generall Ethnicks ; not a Muſſulman, that ever I heard of, 
followed the Employment. 'Theſe Labourers and their Employers are Tel- 
linga's, commonly Natives of or near the Place. The Merchants are the 
Banians of Guzzarat, who, for ſome Generations, have forſaken their own 
Country to take up the Trade, in which they have had ſuch Succeſs, that 
tis now ſolely engroſſed by them; who correſponding with their Country- 
men in Surat, Goa, Golconda, Vifiapore, Agra and Dillee, and other Places in 
India, farniſh them all with Diamonds. | 
The Governours of the Mines are alſo Idolaters. In the King of Golconda's 
Dominions, a Feulinga Bramme rents moſt of them, whoſe Agreement with 


® 4 Pagoda*tthe Adventurer is, that all the Stones they find under a Pagoda Weight, 


Weight is 
angelins. 


9are to be their own, all of that Weight and above it, to be his for the King's 


Uſe. Both Merchant and Miner go generally naked, only a poor Clout a- 
bout their Middle, and a Shaſh on their Heads; they dare not wear a Coat, 
leſt the Governour ſay they have thriven much, are rich, and ſo enlarge his 
Demands on them. The wiſeſt, when they find a great Stone, conceal it 
till they have an opportunity, aud then with Wife and Children run all 
away into the Viſiapore Country, where they are ſecure and well uſed; by 
reaſon whereof, their Mines are much more populous, and better employed 
than thoſe of Golconda. . WE. 

It is obſcrvable, that notwithſtanding. the Agreement with the Adven- 
turers of the Mines, that all Stones above a certain Weight ſhall be for the 
King's Uſe ; yet in the Metropolis of either Kingdom, as the Cities of Golcon- 
da and Vifiapore are, there is no Seizure, all Stones are free: and the late de- 


ceaſed King, Abdub Cutopſhaw of the former, and Edelſbaw of the latter, would 
not 
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not only give very great Prices for large Stones, but richly veſt, and pre- 
ſent —5 Merchant that fold them, with Horſes, or ſomething elſe of Va- 
lue, thereby encouraging others to bring the like. 


LXTV. 1. Mr. John Schefferus conceives Amber to be a kind of Foſſile Pitch, Th: Pe 


tion of Am- 


whoſe Veins lie at the bottom of the Sea; believing that it is hardened in ber, , A. 
tract of Time, and by the motion of the Sea caſt on Shore. He adds, that dale Schal. 
hitherto it hath been believed, not to be found but in Boruſſia : But he aſ- r. % 
ſures that it is alſo found in Sweden, on the Shores of the Iſle of Biorkeo, in 
the Lake Melero, whoſe Water is ſweet. Of this he faith, he hath a fine 
piece by him, two Inches large and thick, preſented him by one, that him- 
ſelf with his own Hands had gathered it, and ſeveral other Pieces, on the 
Shore of the ſaid Iſland ; affirming withall from the mouth of a Shepherd of 
that place, that it is thrown out by a ſtrong Wind, bearing upon the Shore. 

2. I am almoſt of the ſame Mind with Mr. Schefferus, that Amber is a kind 3, 1,. 
of Foſſile Pitch, or Bitumen, ſeeing it is not only found on the Shore of the lacan. 
Boruſſian Sea, but alſo digged up in ſubterraneous Places, ſome German? 46. 
Miles diſtant from the Sea; and that not only in Sandy, but alſo in other 
Hills of firmer Earth; of which J have ſeen my ſelf pretty big Pieces. 

3. Succini Antiquiſſimis Temporibus cognita Virtus celebre ipſi, pluribus 4» K 

ante Chriſtum natum ſeculis, apud ſcriptores Græcos peperit Nomen. Poſt- ERA 
quam Romani Admirationi elle cœpit, & his Auctoribus Gemma reddita eſt Hanman. a. 
Memorabilis: Præſertim cum Neronis Mores in Luxum Succino abuti do- ** 
cerent. Quantacunque vero Succinorum vetuſto Evo fuerit Eſtimatio, 
Terræ tamen, in quibus generantur, incognitæ manſere; inde tot ſenten- 
tiarum Divortia; his in Africa, iſtis in Afa, aliis in Europa, Theſaurum 
reconditum memorantibus. Inter Europæas Ditiones, Talia, & in eadem Eri- 
dani vicinique Maris Adriatici ex ſuccineis Divitiis przcipua Laus fuit ; 
quam tamen fida magis Hiſtoria, Romanis late per Germaniam Victricia Arma 
circumferentibus, Maris Germanici ac Baltici Inſulis vendicat, Hiſpania & 
Britannia in partem aliquam Gloriz admiſſis. 

Verum ut Veteribus tot Regiones Succiniferas allegantibus ignoſci poſſet, 
neſcio an proximo aut huic noſtro Evo Venia ſit danda, etiamnum ex Africa 
& Afia, quin ex novo detecto Orbe, nativum Succinum afferenti, vulgato inſu- 
per Orientalium Succinorum Nomine. Quod enim cum Pace tantorum Viro- 
rum dixero, plerique Auctorum ſunt inteſtabiles, Rumoribus plus juſto tri- 
buentes; Oculatos Teſtes, fallere & falli neſcios, vix produxeris. Per mul- 
tos quidem qui in Orientalibus Partibus commorati diutius, Rerumque 
Phyſicarum fuerint gnari, ipſemet atque Amici, coram & Literis, percon- 
rati ſumus, neque incidimus in quempiam, qui certi quidpiam cum Fiducia 
ediſſerere noſcet ; majorque pars, quicquid de Orientali Succino Fama ſparſit, 
aut ſcriptis prodidit, Incertitudinis aut Falſitatis condemnavit. Quin No- 
men Ambari five Ambre, quod Succino cum Pretioſiſſimo & Fragrantiſſimo 
Orientali Bitumine jamdiu apud plurimas Nationes commune eſſe capir, 
non paucos in Errorem induxit : Succinum enim crediderunt, quum Am- 
iam in Africa, Afie, Americave Partibus naſci acceperant. Si non alius 
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Error Succinum Oriemale progenuit, Reſina Copal, Succimum mentiri aptiſſima, 
hoc Nomine ab O flicinis Pharmaceuticis adopata. 1 

Nec in Europæ memoratis omnibus Provinciis Succinum generatur ; ina- 
nibus Auctorum de Eridano, Mari Adriatico, aliiſque Taliæ locis Succiniferis, 
Commentis. Nec de Hiſpano, Britannico, Pannonico Succino graviora aut cer- 
tiora proſtant Documenta Gagates Succini Nigri Appellatione ſcriptoribus im- 
poſuiſſe videtur. De Polonicis, Silefiacis, Bohemicis Succinis effoſſis, quamyis 


raros in Patriis Annalibus przcones nacta ſint, indubitata Experientia con- 


ſtat. Germanici Succini crebrior & evidentior eſt Memoria. In Litoribus 


Maris ad Inſulas Belgicas,, ad Holſatiam Jutiam, in Ripis etiam Fluviorum, 
lectum; quin ex interioribus Terræ viſceribus erutum, graviſſimi Auctores 
conſignarunt. Saxonia, Miſnia, Ikebia, Suevia, ex Gremio Matris Telluris ſe 
bunc Fœtum ſuſcepiſſe, aliquoties atteſtantur: Hallenſeſque Carbonariæ Fo- 
dinz, ſereniſſimi Frederici III. Auſpiciis non ita pridem detectæ, ſuccineas 
viliores Glebas plus via ſimplici oſtenderunt; Fidem faciente D. Krug, 8. 
Electoris Brandenb. Archiatrorum Comite & Conſiliario, Rerumque Me- 
tallicarum Directore gnariſſimo atque meritiſſino. Nec Ignobiliora Teſti- 
monia inelyta Marchia perhibet : Superiori feculo Jodochus Wilichius, 
prope Neomandram, novam Collam diam, Francofurto ad Oderam tria 


Milliaria circiter diſtantem, in Lacus ingentis Ripa Succinum Falernum 


repertum ; Noſtra Ætate in ripa Viadri prope Cuſtrinum juxta Pagum Schaum- 
berg inventum, Cl. D. Becmannus ; æque Foſſa Inſulæ Pottamenſis regnante 
Magno Friderico Wilhelmo eductum, Cl. D. Elſholtius, memorarunt. Major 
autem Succinorum eſt proventus in locis Mari Baltico vicinis. Suecia, vel 
ex Lacus dulcis Meleri Ripa ejectum, ſæpius legit, aut effoſſum ſuſtulit; 
Dania ex Foſla Hafnienſi inſignia Succina vidit, & admirata eſt, atque ex 
Colhbus Selandiæ ſuæ Mediterraneis non contemnenda Magnitudine ac 
Multitudine prodiifle, uniuſque Colliculi Foſſionem quinquaginta Libras 
erxogaſſe, vomereque ex Agris extracta, meminit ; Teſteſque Cl. Borrichii 
ad ſunt Literz, inſulas Cimbriam Holſatiamque allambentes | Formoe Maudce, 
Rom.] ad Litora ſua in Oceano pariter copioſum Succinum expiſcari. Li- 
beralius tamen longe in Samogitiz, Curoniæ & Livoniz Contermina Maris 
Baltici Litora Succineæ Opes redundant; ut inter Algas Arenaſque abſcon- 
ditæ à Ruſticis confertim deprehendantur. Inter Arandum quoque, & inter 
Fodiendum, in Maritimis Jugeribus ſeſe ultro, ſine gravioris Laboris impen- 

dio, offerunt, vili Pretio ab Electrotoreutis ibi locorum quondam coempta. 
Verum nulla Maritimarum Provinciarum, æque opima ſpolia ex Mari 
Baltico legit, nulla ex ſinu Telluris æque numeroſam Prolem Succineam ſuſ- 
eipit, ac Pruſſia; ut Electrides Antiquorum nullibi rectius collocaveris. Al- 
lata ſunt mihi ex Sambia, ex Natangia, ex Hockerlandia, ex Pomerania for- 
tuito inventa Succina ; & prope Opida Hollandiam, Liebſtadium, detecta; 
quæque ex Electoralis Lithuaniz Agris effoſſa, Varmienſia quoque & Elvin- 
genſia poſſideo. Olim Vir Conſularis, mihi Amiciſſimus, annotarat, in Sylia 
quadam Kerbſwald Elbingenfis Ditionis An. 1641. intra modicum Temporis 
ſpatium, Septingentas Libras fodiendo ex Terra erutas; fruſtumque inſigne 
Amicus nuperrime dono dedit, cujus idem Natale fuerat Solum. Et in Ri- 
Bis. Lacus, recentis ac Curonienſis Fluviorumque Pregelæ, Viſtulz, _ 
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edu adeptus ſum. Adeoque nullus dubito, totum Pruſſix Fundum Sue- 
cineum affirmare, præſertim cum ſcaturigo de repente An. 1666. cirea Op- 
pidum Bartenſtein exundans, tantum vim Succinorum egeſſerit, ut Fiſei Re- 
ditus augeret; quæ a Terræ viſceribus avulſa, nec re vidiſſe unquam, 
certa eſt Fides. | 

Poſt Pruſſiam, Pomerania Succinifera nominari meretur, illo potiſſimum Ore 
Maritime Tractu, qui per littora Electoralium hine & Olivenſium ac Geda- 
nenſium Ditionum ad Neriam Recentem excurrit, Multum Succini cum 
Decumanis Fluctibus ad hanc Oram advolvitur, iiſdem ſignis proventum 
mani feſtantibus Ele&rotoreutarum Gedanenſium Quæſtu non ſpernendo, 
quia ſenatu juſto prætio, quæcunque ad Neriam appellunt, redimerunt. Ad 
Inſulam Rugiam uſque Maris Baltici effuſa eſt Liberalitas, ſiquidem & * 4 
Suecineis Glebis potitur; juxta Hiddenſee & lectas & hauſtas percepi, Ne 
Mediterranea Pomeraniæ Succinorum ſunt vacua, quippe quod pariter bon 
Fortuna in eadem Ruricolz aliud agentes incidant ſæpius; Curonizque & 
Samogitiæ inter Succiniferas Palmam Pomerania dubiam reddit. 
Pruſſiam quaquaverſum Sueciniferam prædieavi, ut tamen przeipue Litto- 
is Sudavici amore Succina detineantur; ſitum eſt Littus in iſta parte, 
quæ Sambia vocatur, a novo Tranſitu (Neve Tiff) ad Tabernam (Vrantz 
Vrug) decem Milliarium ſpatio. Regia hæc Succinorum ſedes, ſeptem Re- 
ceſſibus vulgato Angulorum vocabulo, antiquitus diſtinguitur: Krecke, 
Nodums vel Nodems, Laſſnicken, Kuckſe, five Kuyck Palmenick, Nempe, 
Thierskeim ; Noſtra tate non Nempe, ſed Kraydepellen, five Crapeflen 
inter Palmenig & Subenig, tum Bruſter magis quam Dirſchkeim, & præter 
hos alli accenſentur. Littus omne altis Montibus præeingitur, Mari Vadoſo ; 
a primo ingreſſu Trium Quaruorve, mox Triginta : aut Quadraginta Ory- 
garum, poſtquam progreflus fueris Profunditate minori, pergendo longius 
rurſus altiſſima; ut Brevia five Syrtes intelligas, quz Littus Sudavicum, 
hujuſque Receſſum Bruſteram adprime Naufragiis infamant. Prærupta & 
ardua Receſſum Juga, quædam lentius attolluntur, verſus Pilaviam in 
Planitiem deſinunt. Solum minus firmum ; alicubi latentium Aquarum 
commeata fallax, in tantum ut quaſi Voragine Equi & Homines abſorpri 
memorentur ; maximam partem Sabulo tegitur, aliquot Areolz- Herbis 
inveſtiuntur, Petafite, Eryngio, Lappa ; raris Arbuſtis aut Senticetis, quæ ta- 
men ad Bruſteram ſilveſcunt; eademque cum parte Montis aliquando ſub- 
ſidunt, Rupes nullæ nec Saxa, przterquam ad Radices Montium : Aquæ 
ex ſummis jugis paſſim dimanant, que inferius Alveis collectæ Rivulos imi- 
tantur, Iſta exteriori facie Littoris Sudavici, interranea Mineralibus abun- 
dant: Vitrioli non una comparet ſpecies: Alibi niveis ftriis, Terra nigra 
interjecta, ſtratum ſuper ſtratum alicubi Fuſum Vitrum, Ligneis Fibris hinc 
inde interlucentibus, præſentat; alibi Terræ Micantium Pulvifculorum in- 
lar eſt admixtum. Præter Vitriolum Corticoſa Terra, qua integri Colles ex- 
ſargunt, & Lignum quod Littoreos Montes longo tractu medios dividir, ſunt 
conſpicua ; tum terra flaveſcent, quæ Ochram æmulatur, & lutum czruleum, 
certis Intervallis per Littus expanſum. Ex Lapidibus memorabiles dactyli fidei 
— (Alpenſchoſs) inter Saxa & Arenas diſperfi, ſed & ex Montibus effodiuntur: 
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Saxa Mari vicina alia parte duriſſima, alia friabilia viſuntur: Petrefacta 
quoque Ligna Lapideſque Ag Marina tenui Folia & veſiculari luxuriantes 
inveni : Mitto varios luſus Naturz in quos incidi. Przter vulgares Lapides, 
& Adamantes, & Jaſpides hoc Littus quandoque profert. Camporum Vici- 
norum ſterilitas ſumma ; Silvz rare, Pineæ nullæ. Illud adjiciendum, quod 
Phocarum Greges apricantes, in Scopulis & Collibus vadoſi Maris colludentes, 
ſæpius ſe conſpiciendos præbeant. 

Littus hoc quidem inter Arenarum Lapidumve acervos Succina monſtrat, 
ſed in his non generari manifeſtum eſt : Multo minus ex Alga Marina na- 
tales accerſendi, licet huic involuta ad Littus propellantur. Et quum intra 
Viſcera Montium Littoreorum ubique reperiuntur, in Vitrioli interſtratis Chry- 


allis; in Terræ Flavz, in Sabuli, in Luti Czrulei intertexto opere; non 


k Fes in his omnibus prima eorum ſtatuenda Incunabula. In Vitriolorum, 
Terræ Flavæ & Sabuli partibus raro eventu Succina eaque minuta & ignobilia 
deprehenduntur. Cærulei Luti ductus nondum ita Experientia patuere, 
quod inacceſſi; quamvis Egregia & Numeroſa Succina fovere a Colonis 
tradantur; mihique diffracta Luti Gleba, Nativus Fœtus Succineus animad- 
verſus, quem tenui Cortice obductum, Colore fulvo dilucidum, inter cara 
Naturz Succinea munuſcula Muſzum aſſervat. | 

Quum autem Corticoſa Terra, & præter hanc Lignum Litus Sudavicum 
diſcriminent, Lignum quod Montes interſecat Succiniferum eſſe, ut. quod. 
-maxime, multum Annorum Experientia firmat. Hujuſque Ductum Foſſores 
indagant & obſervant, nunquam irrito Succeſſu, quouſque inſtabile ſolum 
ipſorum operas progredi permittit. Terra Corticoſa Succina exigua com- 
plectitur: minuſque ſolida, & ingrati Coloris. Lignum autem minime 
ab Arboribus eſt arceſſendum; ſiquidem tam vaſtos Truncos Arboreos, 
qui proſtrati plurimarum Orgyarum Longitudine & Latitudine Fibras ſuas 
extenderent, nuſquam Orbis vidit. Neque Arboreis Lignis ſimile eſt: quip- 

, quod nec Medullz Intimæ nec Corticis Extimi ullum præbat indicium; 
we quoque Divaricationibus ac Nodis, Foliorumque Germinibus, 
prorſus deſtituitur; neque Fibras mutat, ſed eaſdem quavis ſui parte retinet: 
mitto quod Compagem Ligneam referens non tamen orbiculatim conecreviſle 
cernitur, ſed planiori ſpecie. | 


Atque Curioſi jamdiu Ligna Subterranea mirari deſierunt, poſtquam plures 


Europe Ditiones iſtiuſmodi, e Ferra eruta, ipſorum Cenſuræ ſubmiſerunt. 
Ducatus Spoletani ſive Umbriæ fodinarum Lignum elegantiſſimum undula- 
tum, in quo & Artificum ingenia ſe exercere poterant, Franciſcus Stellutus 
Hyucens deſcripſit, inyentore Duce & Principe S. Angeli Friderico Cefio ; ejul- 
dem & P. Kircherus; meminit. Aliud Germaniæ Foſſile Lignum, Solertia D. 
Pillingen in Miſnia detexit, qui & erudito Commentario Generationem illuſ- 
travit. Tranſmiſſus mihi Lunenbergenſis Ditionis Subterraneus Fœtus Ligneus, 


Pruſſico Solidior & Ponderoſior. Lignum vero quale Litus Sudavicum profert, 


& alibi locorum, in Pruſſza Interiori, una cum Succinis erutum, ex compluri- 


um Amicorum Literis fide digniſſimis reſcivi: Graveſque- mihi Auctores 
Rartholinus & Borrichius, qui Cortices & Ligna ex Foſſis Hafnienfibus iiſdem, 
ex quibus Sucrina, non exigua Quantitate educta atteſtantur ; felixque Capuræ 


indicium, in Litore Neringæ ex adnatantibus Fragmentis capitur. 5 
| | 8 Matricis 
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Matricis autem hujus, Experientia Duce, iſta indagavi Initia ac Rudi- 
menta. Colliculi in Litore Sudavico hinc inde, imprimis ad Kraxtepelen, pro- 
cul Terra congeſta, ubi propius acceſſeris Cumuli Coacervatorum Corticum 
videntur : Superior pars, ſicubi a Sole exſiccata, fuit Griſeis; his autem re- 
motis, piceæ Nigredinis, magnis & levibus nitidiſque Cruſtis concretam 
offert Terram, quam fi Cultro ſecueris, multorum moliſſimorum Corticum 
Compagem conſpicies; ad Radicem iſtorum Colliculorum Uda Terra, Glu- 
tinoſo ac Tenaci Liquore cohærens, Manuum Digitorumque impreſſorum 
Veſtigia exacte refert, ſed ut & tangentes denigret. Talem Corticoſam Pin- 
em Colliculorum Terram Ligni Fiſſilis Pruſſici judico Primordium; neque 
ignum niſi Siccitste, & qualicumque Soliditate, qua magis compactum 
longiori Fibrarum Protenſione, continua cohæret, a Corticibus iſtis differt. 
Corticoſi enim Colliculi ab Uda Tenaci Terra naſcendi Originem ſortiun- 
tur: Hanc poſtquam Maris Salſugo aliis Subterraneis Salibus admixta mace- 
ravit ac ſubegit, ſecedente Humore ſuperfluo, Aer aut Calor Solis exſiccat; 
Siccitate vero a ſe invicem ſecedunt partes, quarum Pinguedo exhalavit, 
aut intus conceſſit: aliæ quæ Glutine hoc abundant, mutuo, licet in Cruſ- 
tas compactæ, cohærent, Speciemque Ligni referunt ubi juſta Siccitas, qua- 
licunque multarum Cruſtarum- Cohæſioni Lignoſam Formam conciliavit. 
Bituminoſam vero Corticum & Ligni eſſe Naturam non ſolum 'Terreſtris 
Pinguedo, ſed & Examen ignis monſtrat ; accenſa enim Fomitis inſtar Ser- 
pentum Ignem propagant, Sulphurque Naribus afflant ; & Deſtillationi ex- 
poſita, uti inferius tradituri ſumus, aliquot Oleoſas particulas, Olei Petra 
ſimili Odore, dimittunt, præterquam quod Liquor Deſtillans Succineum Pin- 
gue quid exhalet. Poſt Bitumen Corticum & Ligni Generationem Salia- 
Subterranea promovent ; ab his enim Siccitas, & Cruſtarum Species dedu-- 
cenda intime enim Lignis & Corticibus adherent, Vitriolam ſuperius diſſe- 
ruimus, quomodo Cortices undique ambiat, atque cum illis concreſcat. 
Aliorum Salium non ita manifeſta eſt Demonſtratio ; Deprehendi tamen in 
ficcifimorum Eignorum Corticoſæ Compagis Interſtitiis, ſcintillantes ſali- 
nas Stellulas & Fila ſplendentia, quæ Vitriolum minime referebant, inſipidz: 
enim prorſus, aut ſubdulces, leniſſime adſtringentes : Aqua affuſa eduxi illas- 
Sellulas, Lixiviumque Aluminis aut magis Martis ſubdulcem ſaporem prætu- 
lit, ut tamen Vitriilica Virtus extremum perciperetur, quz inſpiflato Lixivis 
evidentior, aliquo tamen Subdulcis Aluminoſi aut Martialis Saporis ſenſu. 
Nitrum quoque ſub hoc Ligno latens olim detexi, Forti Lixivio vitriolicis 
particulis ſegregatis; quamvis ipſi Vitriols Pruſſico Nitrum videatur admix- 
tum: forte & Stellulæ ac Fila ſalina per intimas Ligni Fibras diducta, Ni- 
troſe ſunt Naturæ. Alumen quoque in Cryſtallis Vitrioli later, ſi non prorſus: 
Alumini vindicandi, quos SS componere aſſeruimus quique Amiantho aut 
Alumini.- Plumoſo, ſimiles conſpiciuntur: acidulus enim horum ſapor, ad- 
illum ſalis Succini-volatilis proxime accedens. | 
Matrice cognita, quibus Bituminis & Salis Vietutibus fit impregnata facile - 
eſt conjicere quomodo Succiueus Fœtus Pruſſicus intra illam concipiatur.. Pruſ-- 
fie ſolum undiquaque Bituminoſum cogita ; inſignes enim Glebæ Bitumiuis con- 
denſati in abditis Terrz ant Luti aliquoties a Colonis caſa: deprehenſ#:; .ip-- 
emet aliquot Librarum- Eruſtum non. procul a. Regiomonto ex. Limo eduttum'3; 
| con- 
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conſpexi, quin Ola rivos ex Terra dimanaſſe, non vana Fama accepi. Ceſ- 
pites vero Biuminoſi ex pluribus Locis effodiuntur. Binuninoſo itaque Lito- 
ris Sudavici Solo Calor Subterraneus, quicunque iſte fuerit, Bituminis exha- 
lationes per interranea diſperſas, undique conſociat, & in Guttas cogit, præ- 
primis ex Corticoſa aut Lignoſa Matrice eaſdem congregat; quod dum agit, 
ſimul vicina Salia pervadit, ipſorumque Effluvia ſecum abducens Bituminoſi, 
Guttis immiſcet; Salina ſpicula intra Matricem adacta Fluorem Bituminoſum 
ſiſtunt, & ſi nullæ Suppetiæ Bituminoſarum Guttarum a Calore ſubmittun- 
tur, Gleba pro Modulo incunabuli, quod intra Lignum ipſi conceſſum, for- 
mam ſubit, omnique Exhalationum motu ſopito, Caloreque evaneſcent, 
Saline particulæ Rigorem recuperant, Bituminofis ſuperfluum Humorem 
exhalantibus, ſociatzq; Succineam Gemmam producunt ; Nitidiorem, Splen- 
didiorety, Fragrantiorem, Firmiorem, ex Puritate & Proportione exhalationum 
Bituminoſarum ac Salinarum. Hæc vera Succini eſt Generatio, quam ante nos 
nemo Erudito Orbi perſpicuam reddidir. 
Aliquibus tamen is ſupereſt Scrupulus, an eadem Succinorum que Mare 
ejieit, Generatio ſtatuenda? Verum cum in Vulgus hie locorum jam notum 
fit, ex Collibus Marinis Tempeſtatum vi disjectis aut convulſis Succina pro- 
dire, que a Fluctibus ad Litus advolvuntur, Capturæ fructuoſæ aut inanis, 
ex Collium iſtorum Divulſione, leviori aut protundiori, ſumpto Indicio; 
Qui, inquam, chm Hauſtilia Succina intra Colles generari certum fit, alius 
Modus intra hos generandi reddetur vero ſimilis? Sane in Collibus Submari- 
nis non minus quam in Litoris Naturæ Offieiha erit inſtructa; addo, quod 
inter Ejectamenta Maris & Lignorum Foſſilium copia in Litore Sudavico, æque 
ac in Neringienfi, reperiatur : quid fi Colles Alluvionibus obtecti, qui quon- 
dam Terræ Pars fuerunt? Si quoq; in Collibus ſubmarinis reliquorum Mi- 
neralium eadem Generatio, cur non & Succinorum ? Cæterum ſicubi extra Ma- 
tricem Lignoſam, in Luto Cæruleo, in Terra Corticoſa, Flava, Sabuloſa, 
Vitriolica, Succinum naſci contigit, ne tune quidem alia Ratio Generationis 
ſuberit: pariter enim ex Bituminoſis Exhalationibus in Guttas condenſatis 
Salium juſta Miſcela, iſtæ Glebæ pronatz fuerint. Neque tamen ubicun- 
que reperitur ibidem & Nativa Succina ſedes illico aſſerenda, per Maris enim 
vehementiam a Matrice avulſum in aliena loca ſæpe rejicitur. Quin & 
Animalium ventriculis recondita Succina novi; viſceribus patefactis exempta 
Amici Dono miſerunt: nec tamen in Animalibus Succina generata dicemus. 
Ex Accolis Litoris Sudavici addidici, omnis Generis Animalia, Terreſtria, 
Aquatilia, Volatilia, avide Succineas Glebas deglutire, adeoque intra Macta- 
torum Viſcera non raro obſervari. Corvi & Cornices tanta Copia ingerunt, 
ut egerere rurſus veſperi cogantur, & Minutiæ complures ſub Arboribus, 
in quibus confident, inter Excrementa reperiuntur. Ab Aſellis (Pomucheln) 
deglutitæ plures mihi obvenere, inſignior trium Digitorum Tranſrerſorum 
Longitudine, duorum Latitudine ſpectatur. Eſt ex Ove Globus Succineus 
Mirabilis, quem Cruſta Gypſea Mucus Ventriculi obvelarat, qua ab Electro- 
toreuta, imprudenter abraſa, patuit ex pluribus Glebis, a Calore Animalis 
ſubactis, fuiſſe formatum. ö | ; 
Et Mare & Terra itaque in Pruſſiam Succinea Dona confert; ſed Maris Dona 
partim in Litore leguntur, pattim ex Aqua hauriuntur : Vadoſo Si — 
is | gnis 


| 
| 


(479 
is apparentibus, Coloni Reticulis Conto affixi Fundum vertunt, aut Fluc- 
_ volventibus eadem adverſa opponunt : hæc que Hauſtilia ; reliqua, 
inter Ejeftamenta, quæ natantia prædæ Indicium faciebant, Algarum, Sar- 
mentorum Lignorum, aut Arenarum, ſedulo inveſtigantur & ſeliguntur, 
lactaque audiunt. 5 0 

Ex Terra vero, quæ fodiendo acquiruntur, Foſſilia appellantur : Amam 
longiori Conto prefixam venz in Montium Litoreorum jugis conſpectæ, 
admovent, tentando ſicubi Glebam Ligno immerſam offendant, qua ani- 
madverſa Lignum leniter radunt, imaq; ſubjecta Glebas excipiunt, 
exceptaſque adducunt ſacculoque a Collo pendulo indunt. Foſſio vero ad 
Venarum ductum Priſcis ignoto Magni Frid. Wilhelmi auſpiciis primum 
Montes exercuit. Nec tamen ubique Foſſioni patet Litus, ſed certorum 
Receſſuum juga iſta opera. fatigantur ; Eroſs, Gubnicken, Ekroſs, Dirſchbeim, 
Warnicken, Sirobſchnec, Palmnig : & ſicubi Matrix Lignea ſe conſpiciendam 
præbet, atque ad eandem facilis ac tutus eſt Aditus. 

Succimm uti ex Matrice producitur, quod in Foſſorum operas intentus 
ipſemet expertus ſum, rigidum & durum tactu dignoſcitur : Contingit 
aliquando frangi dum protrahitur, ſed vitio Glebz ; ſuccinum enim ſuc- 
eino Duritie præſtat. Non pauci tamen & priſco & noſtro zvo Molin ac 
Liquida, quidem ab altera parte dura ab altera mollia Succina ſibi viſa 
jactitarunt: Quæ mihi iſto nomine oblata, nec Fragrantia nec Sapore, nec 
Deflagratione, ſe Succina probarunt : caſui itaque inter Hauſtilia reperta 
Bitumina iſtis Auctoribus in Succineum Cenſum referre placuit. Verum & 
Picea Gleba, & Carbo Foſſilis, & Segmentum Pice navali abductum, aliaque 
plura una a Fluctibus Maris in litus projecta, iſta ratione Suceinei Cenfus- 
habenda forent. Opinio, quæ in Fundo Maris ſcaturigines Liquidi Bitumi- 
nis commenta eſt, ut a ſalſugine Maris coagulatum Succinum haberet, Mollin 


iſtius modi Succina peperit: Neque hauriendo, neque fodiendo, neque- 


legendo, ſibi Mollia cognita, illi qui Rerum Succinearum aſſiduam Curam 
gerunt, aſſeverarunt omnes. Ipſe, Magnos Succinorum Rydium acervos- 
perſerutatus ſedulo, nullum Mole adverti, quod Virtutis Experimento Suc- 
cine; Generis agnoviſſem. Vulgo perſuaſum eſt, Diſcrimen Foſſilia & Hau- 
ſtilia intercedere Duritiei potiſſimum, & Puritatis, at Cruſtæ diverſis No- 
tis. Verum falluntur, qui iſtud in Animum inducunt ut credant: Evenit 
ut extra Matricem alienis in locis ſepultorum Robur aut Calor aliquid vitii 
contrahat, craſſiori etiam Cruſta ſuperinducta; hi tamen Caſus Nativorum 
differentiam minime inferrent: que intra Colles ſubmarinos, ac intra lito- 
reos, pro varia Bituminis & Salium Copia ac Virtute Nobiliora & Ignobiliora- 
Succina generari certus ſum. | 

In Glebis Succineis Formandis mirum Naturz elucet Ingenivm : Ut in- 
lucem eduntur, Pira, Amygdalas, Cepas, Piſa, aliaſque fructuum ſpecies, . 
aut peregrinorum Corporum ſimulachra, vario luſu referunt ; Guattarum- 
his apud Eleftrotorentas Nomen, quum Globoſam Figuram maxima ſui 
a exprimant. Major Pigmentorum in Cruſta denudatis admiratio. 
aterata Naturz Succina plura vidi: Teneo in quo albeſcens linea Flexu- 
ſuo concinne Literam S. Latinorum. formavit, reliqua fruſti facie: flava-: 
drabums ac: 'Hebraorum: Characteres quædam ruditer- exhibent:. Præterea 
Arbuſcularum, Frondium, Nubium, Ruderum aliarumque quarumcunque- 
/ rerum 
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rerum Delineamento in Succino Variegato curioſus Oculus advertet. Ef 
mihi Pectore tenus efficta ſenilis Imago, in ulna infantem reclivem monſtrang ; 
Jeſus parvulus in Simeonis amplexu hærens animo obverſabatur, quando primam 
hanc Naturz Picturam intuebar. e 

Czterum & quæ ſuccinis Conereta adhærent, memoratu non indigna 
puto: Inter hæc Algz veſicularis & tenuis Folia Rami, radicibus firmiter 
infixis, ex ſuccineis Glebis propullulantes inveniunt locum; tum ſilex par- 
vulus, eminentiori libera, latiori: parte ſuccino obvoluta: Alii Glebæ Lumina 
ferrea agglutinata eſt; & Segmenta Lignorum, Conchylia, variaque alia 
adnaſci contingit. 

Animalculorum ſuccinea Funera, jam Plinio & Martiali celebrata, inten- 
tiorem Curam expoſcunt; ultra Triginta ſpecies Inſectorum in meis 
ee numero; Mufcas, Araneas, Culices, Formicas, Papiliones, Apes, 

illepedes, Teredines, Curculiones, Erucas, Scarabæos, & ex Cornutis & 
Deauratis aliquot, & quorum nomina memoriam ſubterfugiunt. Sunt qui 
& perfectiora Animalia Succino condita memorant, Ranas, Lacertas, Piſcicu- 
los: Quibus ut fidem habeam ægre a me impetro. Hermano decantata Ranz 
& Lacertz ſepulchra non uno modo mihi ſuſpecta redduntur. Piſciculos 
fraude Artis Succino incluſus, jam aliis animadverſum eſt. Nativa Animal- 
.culorum Succinea faretra ab Arte elaboratis, illo maxime diſtinguis, quod 
in iſtis non procul a ſuperficie, inſecta implicita reperiuntur, in his vero me- 
ditullium occupant ; ſcil. Artem non ita feliciter occultarent Electrotoreuta, 
ſi extimas partes excavarant, illiſque Animalcula crederent, tranſlucida 
enim. Suecinea Lamina fraudem proderet. Si quoque ſolidum, purum, nullis 
Fiſſuris hians, nec Cruſtarum Compage diſtinctum eſt Succinum in quo ſe- 
pulta ſunt, illud non a Natura fabrefactum ſcias monumentum; pleræque 
enim Glebæ Succineæ, quibus Animalculorum Exuviæ ſunt repoſitæ, id 
quod Millies contuitus ſum, corticatim cohærent, aut Fiſſuris hinc inde 
ſunt interſectæ, ex quibus & pars Exuviarum aliquando exterius conſpici- 
enda prominet. Neque omnium intra Succinum reconditorum Animalculorum 
yy eſt Conditio: Alia ſitu obducta, alia nitida, quædam Succinea fulgore 
ſplendentia intueor: Duas Apes & Erucam Nidumque Curculionis ſitus 
obtexit; Scarabæus fulget, ex Muſcis quædam nitent. Porro alia Vivacita- 
tem, alia Languorem præ ſe ferre, nonnulla quaſi Evigilantia, cum Conatu 
vinculo iſto ſe extricandi, conſpicies. Quædam Succina Integrum Examen 
Inſectorum, & ejuſdem & diverſi Generis, involutum commonſtrant. 
Vexata hinc Curioſorum quæſtio, quomodo Succinum Animalcula op- 
gone.” Non pauci, difficultate Quæſtionis permoti, Fœtum Arborei 

ucci Electrum contendunt, quaſi Reſinis aut Gummi Arborum adrepentia 
Animalcula irretirentur facilius: Verum abſque Experientiæ ſuffragio ; 
neque in Reſinaſis aut Gummoſis Stillis hunc in modum, ſi recte memini, 
incluſa In ſecta magno numero, {i modo ullo Curioſitas hactenus detexit, 
extrinſecus adhærentia conſpeximus, non ita fuſo liquore obtecta. Alios 
Gravitas Argumenti eo adegit, ut negarent elſe que in Succ inis videntur Ani- 
malcula, Phaſmata ludos iſtos dare. Sed fractorum aut ſectorum in- 
ſpectio hos refellit, manifeſta enim Inſectorum ſuperſunt Indicia, licet 
enim Corpuſcula Animalculorum vis Bituminoſa ita ſubigat, ut Fibris Suc- 
| | | cine i 
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ineis intercurrentibus viſcera condenſata in Lapidem indureſcunt, quan 
facilis per rariorem Texturam Inſectorum Effluviis Succineis eſt commea- 
eus, tamen Corporis alieni habitum luculenter diſcernere datur ; Apum- 
= noſtrarum Exuviz, interaneis conſumptis, iſtud ob oculis egregie ſi- 


unt. 0 | | 
_ Funeſtos itaque Caſus, quibus Inſecta a Succinis ſunt oppreſſa, ut rectius 
ercipiamus,” repetendum Memoria, quod inſectis uſu veniat, fi quando 
Froapeliarum aut Hyemis Injuria compelluntur, Cavernas & Latebras ubi- 
que quzrere, in ibique ſomno ſepulta delireſcere. Quare cum & Litorea 
Latibula non unum Genus Inſectorum ſubintret, in iliſque aliquando hz- 
reat invitum, aut obdormiſcat, Exhalationibus Bituminofis a calore ſub- 
terraneo in laticem collectis, ubi in Matricem Succini, quz Latibulum ac 
Dormitorium interea præbuit, Liquor deſtillat, eadem implicat & obtegit, 
Gremioque ſuo ſuſcepta, quando Succinum evaſit, commonſtrat. Contin- 
git Beſtiolas in Dormitoriis iſtis a Calore ſubterraneo excitari; aut in vi- 
vas Fluor Bituminoſus impingitur; ſed. cum nullum vigilantibus patet Ef- 

um, eandem cum dormientibus ſortem ſubire coguntur, ut tamen ſor- 
tis tune ſuæ in ſepulchris ſuccineis relinquant Memoriam, vivaciori atque 
animoſiori corpuſculorum Simulachro. Firmat noſtram Sententiam iſtud, 
quod Succino ſepulta inſecta pleraque ſint ex illorum Genere, quæ Caver- 
nas in Dormitorio eligunt. Majorem partem etiam languida ac ſomnolen- 
ta aut mucoſa tranſparent. Vivacia, que cum Niſu obluctantur, aut Alas 
expandunt, abitumque parant, rariora puta ſed tantam Vivacitatem, que 
Amoris ſtu in Coitum, Animalcula concitarit, ut iſto nexu Cohærentia 
Succineus Latex involviſſet. * huie ſubterraneo minime convenire 
autumo; quare quæ Culicum Muſcarumve iſtos Hymerzos oſtendunt pha- 
retra ſuſpectis adnumero. uin | N ä 

Specioſiora alia nunc depromam quæ Plantarum Germina ſinu ſuo ob- 
relant. Eft, mihi in quo explicata Algæ veſicularis Folia, Alas Aquilæ 
expanſas, & Pedes cum Corpore utcunque adumbrant. Aliud Semen Ti- 
liæ, ſtipitiſque partem; aliud Folliculum, diductis Foliis hiantem, qua- 
tuorque Semina complexum, ex quibus Apex medius exſurgit, Cauliculo 
ad Superficiem protenſo & prominente; eſt quod Muſeum, in Pergulæ 8. 
Porticus Hortenſis ſpeciem, fornicatis Operibus compoſitum obtutui ſiſtit. 
In alio Floſculus minimus marceſcens, in altero Roſmarini Sylveſtris, Pruſ- 
fs Korbi dicti Ramulus tribus Foliis diviſus tranſparent ; Rude aliud Algæ 
memoratæ Veſicularis Ramum majorem per Corticem non politum oſten- 


quo Pars albeſcens Convallem & Colliculum. Muſco - inveſtitum exhibet, 
ſed per Speculum quaſi, quando ex flavo ignei Coloris Succino, huic amæniſ- 
ſimo Spectaculo mirabili Naturz Artificio quaſi Vitrum eſt objectum, per 
quod Muſcoſi apparatus delicatior eſſet Aſpectus: Nec vile alterum aqueo 
lacteſcentis Coloris, quod Villorum Muſcoſorum criſpata Congeries nobi- 
litat. Spectabiliora hæc Herbarum Succinea Monumenta quam illa Ani- 
malculorum cenſeo. Major Copia Corticibus, Lignis & Feſtucis intertex- 
torum; Feſtucæ Pineæ videntur, ſpecie iſtarum quibus Formicæ Acervos 


— 


tat. Plura ex Muſco villos disje&os obtinuere; Nobile autem illud, in 
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extruunt ;. verum accuratiori Examini Foſſilis Ligni ac Corticis Monu- 
menta patuerunt. 5 | 

Ex Minerali Regno quoque adducenda, quæ Succinis incluſa : Pitriolum 
{pius ſapori prompte dijudicandum ;. Pyrites quandoque, crebrius Ferrum 
de quo Electrotoreutæ conqueruntur, quod non niſi cum Detrimento inſtru- 
mentorum educarur 3 Armatura quoque Aurea & Argentea, divulſis coag- 
mentatis Partibus, in impuro conſpicitur. Sed & Aquæ Guttas intro rece 
tas diverſis Alveis ſtagnantes Succina detinent: qui effluit Liquor falle 
aut ſubſalſus, aliquando & inſipidus, non exſiccari; ab aliis cum Luna 
creſcere & decreſcere Liquor traditur ; habeo in quo exſiccatus eſt ; habeo 
in quo perennat ſemper idem. Quæcunque autem ex Plantis, Mineralibuſu: 
Succinum complectitur, caſu haud abſimili, dum in Matricem illapſa ſunt, 2 
Fluore Bituminaſo obſeſſa atque occupata intelligo. Aguearum Guttarum 
intra Succinum oceluſarum ſingularis Ratio cagitanda: Udam Matricen 
calida Bituminoſa Exhalatio obſepſit, intro compulſa Aqua a calore ſubter- 
raneo conſumi nequiit, & ob Copiam ciroumſtantis Buuminoſi Laticis nul- 
lam Rimam qua difflueret invenit; precluſo itaque exitu, captiva ſe inclu- 
di paſſa eſt; Conatum elabendi, quando in Arctum coacta 'fuit Gurta, ma- 
niſeſtis Indiciis quædam Glebæ produnt. 8 os 

Foſfile Succinum declaravimus ; Metallis tamen non eſſe accenſendum, ve 
illud arguit, quod nec ductile ſit, nec liquabile ; ſicubi enim in Fluoren 
deducirur ſoliditati ejus multum decedir, contra quam Metallis evenit. 
Fuerunt qui Succinum fundendi, & parva Fruſta in unam Molem ſalva Fir- 
mitate uniendi Artem ſe tenere aſſeverarunt. Ego variis Experimentis, 
dum Fuſioni Suceini operam dedi, fruſtra iſtud tentare didici, ſiquidem ſal- 
um vis, aqua maximum Succinorum Robur, inter ſolvendum avolat : nec 
a Fuga retinetur, niſi addito aliquo; eo ipfo tamen Solidiras corrumpitur. 
Quod ſi calor tam blandus admoveri poſſet, qualem Natura in Animalibus 
humente Vapore miſoet, non defperandum Arti putarem; Globus enim 
Succinent in Ovis Ventriculo tepertus ex pluribus minutis coagmentatus 
eſt, relictis juncturæ ubique Veſtigiis; quæ ipſa nec Fuſorium, fed tepidum 
Glutinandis commodum, Ignem a Natura adhibitum fuiſſe indicant. Fulz 
ſuecina quibus ſoeleta obducta atque ſueeinea Funera venditata, 'Vern's 
ſunt, uti amicifimus D. Yogeding optime monuit. Solvi olim Succinum & 
liquefeciʒ; folo Ignis adminieule, nulla alia re admixta, ſed fragilius juſto 
comperi, imminuta 'Coforis Gratia, Salinis Minutiis quæ Lateribus Vaſis 
adhærebant eauſam reddentibus. Multo minus ad Terrarum aut Saliun 
Claſſem Succinum referendum erit; quum Terris arctius cohæreat, & Sal- 
zus ſit pinguias,. utriuſque etiam humidius. Ad Bimamina & Sulphura pro- 
pius accedit; ut tamem Durities ipſum ab his diſcriminet, ram dura enim 
ac ſolida pura Birumina aut Sulphura nemo indicabit. Wo! | 

Durities vero Succinum:inter Lapides, Splendor inter-Gemmas - colloeat ; ne- 
que Fragilitas obiiciatur; Fragilis & Gagates Gemmæque Gemmis ſolidiores, 
nec tamen popterea Loco 'moventur : Eiedtrotoreutæ ſatis duras Succina ex 
periuntur, alba in primis, ut ferri-Aciem hebetent; Tormentaque et Mor- 
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aria Ludicra, 2 Pulveris Pyrii Exploſione illefa, Soliditatem docent. Summa 
etiam Succini ex duritie & ſoliditate Gloria: faceſſant itaque friabilia ac 
fragilia, quz I obilitate contempta ab Arte rejiciuntur. Sed Virtutum 
quæ Succinum a reliquis Gemmis diſoernunt, præcipua antiquis viſa Attracti- 
va, ut Electrica ipſis vocarentur Corpora, quæ facultate trahendi quidpiam 
ad ſe pollerent; & celebre hujus Virtutis Nomen Platonis etiam ingenium 
in explicando exercuit. Recentior Ætas, quæ res naturales intentiori Ex- 
perimentor um cura explorat, aliis Gemmis, Lapidibus, Vitris, Bituminoſis, 
Reſinoſiſque, Sulphuri, Aſphalto, Laccæ, communem vim attrabendi adver- 
tit. Reliquis tamen Gemmis fortius Succinum attrahet, ut quod attritum pin- 
guia Effluvia eaque Tenacia copioſius emittit: Virtutem enim hanc- oleoſis 
particulis ad ſoribendam perſuaſit Experimentum, quod de Colophonia gemina 
cepi ; altera enim poſt olei deſtillationem excepra pariter ſe Electricam addu- 
cenda levia probat; altera vero, quam poſt Balſami nigri Liquorem exemi, 
licet Nitida & quaſi Vitrea eſſet, nullam vim attrahendi exſerebat; nimirum 
illa, aliquid Pinguedinis retinuit, hc vero Capitis Mortui inſtar omni Bitumi- 
noſa Pinguedine prorſus exuta fuit. Veteres quædam exceperunt, quæ non 
adduceret ; Sympathiz & Antipathiæ Miraculo; perperam admodum ſiqui- 
dem & Ocymum & oleoſa & humida, ipſaſque aqueas Guttas a Succino at- 
trahi pro lubitu demonſtro, inſigni & polita Gleba admota; eleganti ſpettaculo, 
quando effluviis Ingredientibus Gutta in Bullam adſurgit, aut quando pendu- 
la tranſilit. Sed & in Corpus humanum hac Virtute Succimm agit : 
Cervici alligato partem, quam leviter attingit, leni Sudore Humectam tactu 
percipies. D. Boyle, Angliæ primo Europæ eruditz maximum quondam Decus, 
enarrabat & ineredulo mihi aſſeverabat, illuſtris Proſapiæ Virginem Globu- 
lorum grandiorum lactei albeſcentis Corolla ita affectam, ut os in tremorem 
& aft Spaſmum ageretur, quoties Collo ſuſpenſam geſtaret, remota vero 
Corolla Tremorem ceſſaſſe & Convulſionem. Efficaciam autem attradends Hu- 
mores in Fontieulis quidam Globulis Succineis perſenſere. | 
Propria Succino eſt Fragrantia, qualem nulla Gemmarum exhalat; neque ex 
reliquis Naturz Fœtibus, Aromatice fortis quidquam parem odorem ſpar- 
it; non Thus, non Myrrha, non Camphora, nec Maſtiche : in reſinarum intra 
ormicarum Acervos abditarum Globulis imitamentum habes Odoraminis, ſed 
ut in attritis & accenſis diſcrimen ſe prodat illico. Diverſus eſt Flauorum 
ſive Igneorum ab albefcentibus Odor; illorum pinguia, blandiora, 
horum ſalſa & acriora ſunt Effluvia, que haud ſimiliter Nares afficiunt. Pe- 
culiaris quoque inter Gemmas Succinis eſt Sapor ; ſed & hic variat, uti Oleaſa - 
pungunt, 
flava non item. A pleriſque Gemmis & Colorum Varietate di t: n 
rem refugiunt ; Opaca rara ſunt reperta; ſuperant inter Pura pellurida. De- 
* Levitate parem vix nominabas Gemmam. n THRU 
inceps Virtus Corporibus Animalium mederi, ad quam Gloriam nulla 
Gemma æque accidit ; crudum citra Artis Operam eſt ſalutare; ſive intus ſive 
extus applicetur, Indis & Chinenfibus ſuſſitus in deliciis'habetur, ut in luxum 
degeneret; ſed Catarrhis ex Pituita ſuffimentum prodeſſe vulgus notavit ; Ex- 
balaticntbuſque Succineis — acceptum quondam tulerunt Eleclroto- 
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reutæ Regiomontani, quod ipſi a Peſte manſerunt intacti; certe non efficacioy 
ad verſus Comagia ſuſſitus, quam ex Succino ; neque ulli ex Fodinis Litoris 
Suda vici graves aut peſtilentes erupere unquam Fapores. Fluxionibus Capitis 
alba perpolita Succina ſunt proficua, Cervici alligata humores avellunt: ; blan- 
da quoque Oculis Havorum affrictio; & Fonticulis Succinei Globi lenias in- 
duntur. In Pulverem contuſum ad Urinam ciendam, ad Calculum propellen- 
dum, ad Muliebris Sexus menſtruum Profluvium movendum, multum xva- 
lere, fi cætera ſunt paria, quotidiana loquitur Experientia, Dono à generoſa 
Domina acceperam Calculum plurimum Unciarum, duos Articulos Digitorum & 
ſupra latum, tres longum, quem carnificem Ruſtica in Sinu Pudoris tres 
Menſes paſſa erat; dato Succini Albi Pulvere, Cochlearis Menſura, feliciter 
carnificina liberata eſt; ipſam aniculam ad me adduci curavi, ut omnia ex- 
quirerem accuratius. Pariter Succini Pulvis, Vino infuſus, hine ſub. opercul 
incoctus, calido Vino epoto, & Urinæ & Calculo, & Menſibus trahendis in- 
ſervit, quamvis minus efficaciter. In memoratos Uſus Medicus præſtat album 
ſumere; ſalis enim maxima in his enitet Virtus. i 
Magiſterium Reſinoſum ſalubriter Pilularum Forma uſurpatur, nec Balſam 
paitæ cedet ; ſive Hina cienda, five Pituita generanda, five Gonorrhaa tempe- 
randa: Idem Cephalicis Emplaſtris convenit. Cokphonia Diaphoreticis quibuſque 
& Stomachicis Emplaſtris congruit; commodo maximo fi adverſus Paralyjn, 
| Apoplexiam, aut Epilepfiam, aut etiam Gangranam muniende ſunt Partes, ſump- 
tu minort : Debilitatos ab Arthritide Artus benigne fovet Oleum Succini Europa 
& Aſiæ præclarum præbet Medicamen, ſed imprudentia- Medicaſtrorum in- 
famiam ineurrit; ſiquidem in Gonorrhæa, Calculo & Menſibus ſuppreſſis ſzpe 
in exitium ægrotis ceſſit: Parca ejus fit doſis, Gutta una & altera aliquot 
Drachmis ſacchari vires impertit : Frigido Pituitoſo Cerebro una Guttula Ver- 
tici aut Suturis illita medetur, Gefſypio excepta Auribuſque admota Flatus & 
Vnnitus difcutir, Anluſtas frigore partes reſtituit-; Partui difficili fert opem, 
quod vel Veterinariis in Pruſſia innotuit, quamvis his Pulvis magis in uſu, Ob- 
um autem eligendum quod Aerium, nulla ab igne nota Empyreumatis impreſſa, 
Albeſcens, ſubtiliſſimum & fragrantiſſimum. Salis Volatilis Succinei- contri 
Epilepfiam alioſque affectus Cephalicos a Pituita ori undos decantata eſt Medi- 
cina :- Sed & Diureticum inſigne præſtat. Eſſentin Succini eſt, Olei ſubtilior 
ortio, adeoque eadem de hae tibi promittis commoda, ſed quæ Spiritus 
Vini Mixtura diluta eſt largius in uſum aſſumi poteſt: valet quoque ad ar- 
cendam Gangrenam extus. Sunt qui Phlggma medicamentis adnumerant : Sed 
quodcunque ipſi ineſt Virium. Olei atque Salis reliquiis deberur, quibus fi 
privatur Nuuum, ac fumofis Exhalationibus imbutum reſtat. Quod poſtre- 
mum deſtillat craſſum Oleum non nifi. vulgo in frigidorum Artuum Mede- 
lam. conveniet; Empyreuma enim graveolus reddit, ut ſatius æſtimem iſto ab- 
ſtinere, & Colophoniam integris Viribus ſervare. | 
Ilnucd unieum.adjicio, me juſta Aualhſi ductu Naturæ pura ab impuris ſepa- 
rande, blando in ſubſidium ad vocato Tens, vires Succini omnes ita coadunare; 
ut ſalba Fragrantia: nativa, Pinguium & Salinarum Particularum ſalva 3 
Efficacia; externo internoque uſui idoneum Remedium evadat. Balſamum 
Succineum voco, in quo remotis terreſtribus graveolentibus partibus 3 
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liores atque delicatiores amiciſſimo fluoris nexu Arctæ cohærent, nullo a- 
lieno in Societatem ad wiſſo. 9 a Succino crudo aut Arte quomodo- 
cunque praparato expectari poteſt, citius, tutius & jucundius a noſtro Balſamo 
præſtabitur. Interne forma Pilularum commodiſſime aſſumitur, aut Boli ; ex- 
terne Apoplectici, cujus & Colorem præ ſe fert, Balſami in modum applica- 
tur, Gingivis, Linguæ, Palato, in Deliquiis, in Paſſionibus Hyſtericis, Epilep- 
zicis, Parahticis, cum fructu affricatur; Prophylaxeos ergo quavis ſeptimana 
bis terve Grana 5, 7, 10, imo 15, tuto uſurpantur; ſimiliter in Renum, Ve- 
ſicæ, Genitalium certis Morbis, admixtis Anodynis, contra tinnitum Aurium 
quam Oleum affert Medelam, at certiorem. Non male apud Hefmannum & 
Etmullerum Balſami Peruviani Gratia Oleo Succini jungitur. Aſt felicior Pe- 
ruviani & noſtri Balſami Succinei, adverſus Gonorrheam & Fluorem Album 
imprimis, Societas erit. 

Succinei notior eſt Deſtillatio, quam ut deſcribi opus habeat. Et XX. & 
retorta huic negotio infervire valent, verum per Rimas multum Olei & Salis 
elabitur fi XX. adhibes. Vehementiſſimam enim Olei & Salis vim nullum 
Lutum Philoſophicum coercebit; præſtat igitur retortæ Opera uti, attenden- 
dum autem ut alba ſi Salis fi Olei copiam elicere ſatagis, ut flava eligas ; ex. 
Ib j. albi recepi Salis Volatilis £ Duc. quum ex flavi Ib j. vix elicias. Feli- 
cius quoque & ſuavius Oleum proveniet, ſi polita Fragmenta aut nitida, tenui 
Cortici lucida fruſta, quam fi impura, craſſa Cruſta inveſtita, aut vulgarem 
Raſuram adhibueris, nihil autem Succino eſt admiſcendum, quamvis Silices &. 
Arenas addere olim fuit in ufu. Abſit Ignis vehementia, ex Arena Calor 
leviter intenditur, atque juſto Regimine mox cum Phlegmate ÆEtherea Olet . 
portio aſcendit,. quam limpidam peculiari vaſe excipies, ubi flaveſcens Ole- 
um prodiit cum Sale Volatili ceſſet Deſtillatio. 

rgeri quidem poteſt Succinum, ut craſſum Liquorem nigrum fundat, pa- 
rumque capitis Mortui nigri.& ſplendentis inſtar Colophoniæ erit Reſiduum, 
ſed hoc omni virtute Olei & Salis eſt ſpoliatum, ex 1b ſs. albi reſtabat Unc. 
hujus Capitis Mortai. Sed præſtat aliquas Colophonizr vires relinquere; 
quando gratior hujus præ fœtido nigro Balſamo eſt uſus.. Sal Volatile, quod 
ad Roſtrum Vaſis evolavit, aut Lateribus adhæſit, calida Aqua abluirur, atq: 
ut ab admixtis Oleoſis particulis ſeparetur, Charta humefactata ſolutio perco- - 
latur, tranſeunte Sale, reſtitat Oleum, a. ſolutione percolata poſtea ſuperfluus 
Humor abſtrahitur, ut tertia Pars relinquatur, quæ frigori exponitur, atque 
ſingulare Salis concreſcunt Chryſtalli, Miliares quaſi five Grandinoſi. Alius- 
eſt modus Sal depurandi, fi feculentum vitro longioris Colli inditum Cine- - 
rum aut Arenarum Calori exponitur- Nives enim Floccis, five-Spiculis ad. 
ſublimiora Loca evolantibus, in Fundo impurior pars hæret, verum hæe Ope- 
ratio cum jactura Vitri & Salis-eſt conjunctaa. Quidem & Phlegmari ſeparan- - 
do ſtudent, verum rectius hoc. cum Aqua, quæ Sal Vilatile imbibir, jungitur- 
ut pariter Sale ſua exuarur; neque- reiterata Deſtillatio illi concrliabit Virtu- 
tem, niſi a Sale Volatile illam acceperit, nec gratus Phlegmatis Odor; ut in. 
Salis Volatilis Conſervationem commendari poſſet. | 
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Accepi ex 1b ſs. Albi Phlegmatis + Unc, quod Salis Succinei ſapore erat im- 
butum, repetita autem Deſtillatione fumum ſolum fapiebat, cætera Fatuum 
& ingrati Odoris. In Colophonia, fi non prorſus fuerit exuſto, aliquid Salis 
latitat, quod ope Aquæ calidæ, mora quadam Macerationis ed uces: nonnullis 
hoc Sal fixum Succim audit; non recte, quia parilis Volatice eſt Virtutis, 
Sapore & Odore eodem : Colophoniæ autem Virtutem hoc quodeunque el} 

Salis intendit. Oleum omne, at alia opera depuretur non opus eſt, modo 
recipiens vas juſto tempore mutetur, atque rite inſtituatur Deſtillatio, pu- 
riſſimum ſlatim accipies. Qualitates Ole: Succinei ex Birumine five Oleo Ter 
re ſunt derivandæ, qua in re Ol. B:rrichio minime-refragor ; ded quod idem 
omnes Virtutes Succinei Petræ Oleo vult communes, in hoc diſſentio: alte- 
ratum enim Succineum Odor & Sapor ab illo Olei Petræ aut Terræ diverſus 
demonſtrat; at Olei ex Ligni foſſilis deſtillatione, Odor Olei Petræ, non au- 
tem Succinei Odori congruit: Credo autem Alterationem Olei Terræ in 
Succino Salium intimæ deberi Combinationi. Quænam vero iſta ſint Salia 
determinare non licet, illa ipſa tamen erunt que Succini Sal Volatile ſua 
Miſtura progenerant. Nullum enim eſt Succinum, cujuſcunque fit Coloris, 
quod Sale Volatili deſtituatur, atque a Sale Volatile omnis iſta peculiaris 
Hagrantia; -quantoque Sale abundant, tanto in attritu Fagrantiora experieris. 
Ut autem temerarium Naturæ Arcana definire, ex Vitrioli tamen Martialis 
Corpore Sal iſtud Succineum majori ex parte componi citra Crimen au- 
dacter aſſero; etenim in albis Sale Volatili inſigniter pollentibus, & Ode 
re & Sapore Chalcanthum tale manifeſto deprehenditur. Sed minime com- 
muni Vitriolo Sal Succini adſcribimus ; Vitriolum alteratum ſit oportet, quod 
tale Virtutis ſingularis Sal Volatile producit. Eſſe autem Pitriolum Pruſj- 
cum ab aliarum Region um Chalcantho diverſe Naturz, Analyſis inferius decla- 
rabit. | 

Certe ab Acido Originem trahere Sal Volatile, acidus, iſque non ingra- 

tus, ferme vinoſus Sapor arguit; ad Spiritum Vitrioli Philoſophicum proxime 
hæc gratia Acoris in Lale Volatili Succini accedit ; pungit, minime corro- 
dens, affuſoque Spiritu Vitrioli non efferveſcit neque ebullit, nec conſumi- 
tur, cum Sp. Salis Armon. commiſſum Bullulis excitatis cum ſtridore abſorbe- 
tur. Subtiliſſimum hunc & gratiſſimum Volaticum Salis Succini acorem Mo- 
derationi Bituminoſarum Exhalationum vindico, quemadmodum Sp. Vini cum 
Spiritibus Nitri, aut Salis combinatus, hos mitiores reddit, ut dulces au- 
diant. Siquidem dum Bituminis Particulas diſperſas Calor ſubterraneus in 
unum cogit, fit ut hæ per Ditiones Vitrioli tranſitum faciant, quas dum per- 
meant, ſubtiliſſina Vitrioli Effluvia eodem Calore excitata ſecum rapiunt, 
minori, majorive Copia, atque in Matricem Ligneam auferunt ut junctis ſemi- 
niis Succinea pronaſcatur Proles. | 5 RM 

Succini qua in Pollinem terendo redigitur, levior eſt Præparatio; equidem 
parum intereſt Pulverem contendendo an terendo minutum exhibeas, ſcil. 
utroque modo prodeſt, vel Brutorum Exemplo, quz avide Succinorum Minu- 

tias devorare annotavimus. Verumtamen quod Diviſio in minima ad facilio- 
rem commiſtionem cum Succo nativo Animalis diſponit, non inutilis in Medi- 
eina iſta erit Opera. Infuſionem Succini aut Coctionem præterirem, niſi 5 
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Euporiſta Domeſtica merito he Preparationes locum ſibi dari poſcerent : 
certum eſt, quod Virtus Succini coquendo in vinum tranſeat ; ſed infun- 
dendo atque digerendo vinum Suecino medicatum impetrabis. Eſſentiam 
five Tindturam affuſus Suecino Sp. Vini parat, qui tamen a puris albis Fla- 
vedine non tingitur ; an S. Vini igneus præſtet, an dilutus, in dubium vo- 
caveris, illum enim Oleoſæ hunc Saline partes depoſcunt, verum cedit Suc- 
cinum utrique & per Digeſtionis quamcunque moram neceſſe eſt, ut Sp. Vini 
tandem reddatur dilutior, præferendus itaque generoſior. Felicius autem 
Tintiur a proveniet, ſi Ramenta tenuiſſima cum Sp. Vini ſociaveris : quidam 
Ol. Tartari per Del. aut Salis Fixati addunt, aut his Sp. Vini acuunt, ut 
major virtus & ocyus in Spiritum tranſeat, non male, niſi quod alieni Par- 
ticeps hec evadat Tindtura. Sed 8 Ebullitione in vitro oblongi Colli 
Succinum felioius diflolvitur, ut virtus prompte ſuſcipiatur, & Spiritus 
illa ſaturetur penitus, id quod ſola Digeſtio longiffima Mora demum aſſe- 
uetur. 
9 Magiſterium ex Succini extracto per Acidum redigere ſatege- 
runt, nullo opere Prætio, ſi Acidum Suceini Pulveri aſſociare cupis, te- 
reudo idem aſſequeris rectius. Præſtantius Magiſterium dabit Tintiura al- 
firafto Sp. Vini Reſinoſum iſtud eſt, imo ipſa Reſina five Oleoſa Pars Succini + 
qualemeunque mutationem paſſa; fiquidem Sp. Vini quem deſtillando re- 
— Succineis Viribus impregnatus intimam ſui cum Succino unionem 
cat. | | | : 

Ligui Foſſelis Fragmenta contuſa Aqua Calida maceravi, Lixivium ſubdul- 
cis Aluminofi aut Martialis potius erat Saporis, ut ægre tandem aliquid 4--- 
triolici pericentiſceres ; ſed ad Chryftalos Saliuos congregandos inſpiſſatum, 
magis atque magis Vitridliaam Saporem ebat, iplique Cali eundem 
referebant, niſi quod primum Martialis Dulcedo Linguam afficeret : id 
quod repetendo Solutionem & Corporationem in Chryſtalos denuo expertus 
ſum. Exutum Sale Lignum retortæ indidi ; & Calore Arenæ intenſiſſimo, 
ut intra vitrum Fagmenta canderent, omnem Humorem elicui: Lacteus 
prorſus erat Liquor qui prodibat, ſpecie Emulſionis Amygdalarum, quadam 

ea in Superficie Cuticula, & ſubſidentibus in Fundo particulis Calci- 
ormibus. Odor graviſſimus Sulphureus qui totum Mpocauſtum illico per- 
vadebat ; fed propius admoto Liquore Nares Succineum quid percipie- 
bant, non quudem Fragraztis Glebæ aut Olei; fed Phlegmatis ut poſt De- 
ſtillationem in Retorta reſidui: Sapor quoque qualis Phlegmatis, fumoſus ab 
Empyreumate, ſalſo Aciduli, quidpiam Guſtui intermiſcens. Lacteus Color - 
in Liquore poſtea diſparuit, pinguiori Relicta Cuticula. Denuo Partem Ięni 
feci exponi, ſi qua Sal Volatile & puriores Olei Guitu reiterata Deſtillatione 
exciperem: Verum Salis Volatilis nihil aſoendit, Oleoſæ autem Particula 
ſubtiliores #watabant, non amplius in modum Cuticulz cchærentes; quæ- 
dam etiam Forma Globulorum pellucidorum fundum petierant, igneo Suc- - 
cini Colore conſpicuæ. Exigua Portio Oiei, aliquot Guttarum ex lb j. Li- 
quorrs, Gapore & Odore Oleum Petræ prorſus imitabatur. Globuli vero, 
ut in Fundo Reſinoſi apparerent, levi Concuſſione Liquori commiſcebantur. 
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- Caleiformes Particulæ tenuiori terreſtri Portioni adſeribendæ erunt, Ignis vi 
ſurſum elatz. 

Lignum ex Retorta exemptum Brunno Ferruginei erat Coloris, multum 
Sulphuris exhalabat, accenſum inſtar Fomitis Ignem alebat, Superſicies e jus 
leviter Rubro Pulviſculo conſperſa fuerit. | 

Crucibulo impoſitum per tres Horas Tgnis exercuit, refrigeratum pa- 
-riter Cinnabarino quaſi Pulviſculo obtectum tuit.: Flammæ admotum minus 
prompte Ignem ſuſcepit, neque diu detinuit, nedum ut Fomitis inſtar pro- 
*pagaſſet, ſpirabat autem Sulphur auratum, hujuſque Saporem commanſum 
præbuit; accenſum vero minus Sulphuris exhalabat quam quod an Retorta 
erat religtum : Colore etiam lucidiori. Denuo in Crucibulo ultra no- 
vem Horas detinuimus, neque accendi amplius potuit, fed inſtar Amian- 
thi album poſt Ignitionem comparebat, nullo Sulphuris Odore. Color 
poſt tam longam in Crucibulo Moram ex Griſeo partim nigricans, par- 

tim ſplendens; Microſcopii ope aliæ partes inſtar Scoriarum, aliæ inſtar 
Chryi>colie, aliz inſtar Calcis efformatæ dignoſcebantur. Toſtum atque 
exuſtum ſatis Lignwn felle Vitri admixto, Igni Fuſorio expoſuimus; & 
facile coierunt in Maſſam, quz Granulæ diſparſa Reguli Martialis exhi- 
buit poſtea. Dum vero in unum Corpus iſta Granula fortiori Igne cogere 
- ---- Colliquata cum Regulo Maſſa, ex nigro ſplendens, Vitrea pro- 
ducta eſt. 

Nativum Vitriolur, five illud Amianthi-forme, ſive Fuſum alterum, attritu 
Chalybis prodit fibi non cum Venere, ſed cum Marte Societatem initam ; nul- 
lam enim Cupri indicem Rubedinem relinquit. Nati vum Amianthi-forme 
ſolutum & in 'Chryſtalos redactum idem confirmat; fubdulcis enim ac plane 
Martialis primo Senſu percipitur Sapor, qualis Salis ſive Solutionibus Mar- 
tis Chryſtalli non iſta Specie qua Goſlarienſe cencreſcunt : Solutionum au- 
tem pris depurgavimus affuſa Urina, atque ſemotis Fzcibus concrevit Terra 
Foliacea, reliquus Liquor Chryſtalus Sappharini ferme Coloris inzquali- 
bus Angulis exhibuit. Czterum ex Solutione inſpiſſata hincque Filtrata, 
ſuccedente Evaporatione, album Oleum prodiit, quod Furno Piſtoris levi- 
ter calcinatum Loricatæ Retortz inditum Sp. Vitrioli intra 24 Horas tu- 
dit egregium, qualem ex Oleo Martis alias Officinz parare ſolent. In Col 
chotare multum Salis Olei adhuc latere, ope Microſcopy exploravimus, 
ut neg quomodo Oleum in Colchotare Aeri expoſito regenerari intelli- 

endum. + | 
N Terram Corticoſam ejuſdem cum Ligno Foſſili eſſe Naturæ Ignis Examen 
confirmavit; leviori Toſtione Opus erat ut ex hac aliquid Metallici eli- 
ceremus, licet quod obtinuimus exiguum eſſet. Ex Luto Cæruleo olim 
per Deſtillationem Spiritum nactus ſum Volatilem Sulphurei Odoris & 
Bituminofi quid in Superficie comparebat. Terram vero Flavum ad Mar- 
2 8 adverti, & Vitriolici aliquid traxiſſe ex Confinio Sapor arguit 
& Odor. 8 5 ; Fe 

Inter Regias Opes, antiquiſſimis Temporibus, Theſaurus hic Succinorum 
repoſitus fuit Regibus, qui Terras Succiniferas tenuere jam olim Succina 
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colligentibus; ut Magnificentia Munerum aliis pares eſſent. Apud Sclinum, 
Rex Germania (Pruſſiæ intelligendus, quam Germania tantis opibus Succineis 
nunquam gaviſa fit) tredecim millia Librarum Neroni Donum miſit, non 
unius ſed plurimorum annorum congeſtus Acervus. Pruſſia inter Regalia 
Crucigerorum ordini Succina vindicavit, aliquo in eadem Epiſcopi Sambienſis ju- 
re. Atque publica Autoritate Colle&io eſt inſtituta, ſeveris in depeculato- 
res legibus. Seceſſione Civitatum ordinis Ararium acciſis Succini reditibus 
non leve detrimentum paſſum eſt, quamvis obnixe omnia ageret ut integro 
Theſauro ſolide potiretur. Poſt Crucigeros Ducum Pruſſiæ quæ tuerit in ſeve- 
randis Fiſco Succinis cura. Annales potius eloquuntur : Deſtinati tamen o- 

ri memorantur Litoris Sudavici Coloni, quibus ex Capitaneatibus S- 


. kenfi & Fiſchufiano additi ſunt alii: Servituti non ſtati dies, ſed fi quod cap- 


turæ tempus commodum, diu noctuque, Hyeme æque ac Xſtate. Stipendum 
his, Domus inſtructa & Agellus, atque a Tributis immunitas; hauſtique 
vel lecti Succini modius modio Salis redhoſtitur. Fſſili præſens pecunia ad- 
jicit Auctarium. Crucigeri Dominum Succinorum vocabant qui Succineis rebus 
przerat ; alicubi & Commendatoribus iſta Cura incumbebat. Sub Divo 
Alberto Magiſtrorum atque poſtea Camerariorum nomen frequentius fuir, 
Equeſtris dignitatis viris hoc Munere defungentibus : Noſtra Atate partem 
muneris capit Capitaneatus Fiſchuſani Præfectus, partem Feloniorum Director, 
Adminiſtratore Litoris peculiari. Adminiſtratori Cuſtodes Litoris Equites 
Dimend Keuten) preſto ſunt; Equitibus autem adjun&i ſunt ſervi Came- 
re (Hunmer Muſta ) qui Pedeſtres cum Equitibus Munus cuſtodiendi alter- 
nant, quandoque ſi opus eſt, & horum vices obeunt. 
Adminiſtratoris Officium eſt ad operas ordinandas juſſa edere, Succina un- 
dique recipere, congeſta Regiomontum tranſmittere, Furta præcavere, de in- 
ventis diſceptare, & Regale ſereniſſimi ubique inviolabili præſtare. Hujus 
etiam eſt Sal Colonis diſtribuere. Equites & Servi Cameræ Litus de die obe- 
quitant aut circumeunt, ne quis Succina tollat; iidem tempeſtates obſervant 
& Colonos ſi hauriendum fodiendumque convocant, Foſſumque & Hauſtum 
recipiunt. Nulli Colonorum Succina detinere domi licet, ſed ad Equitem aut 
alum, cui iſtud delegatum, deferunt; quæ in Pillavie & Neringiæ Recentioris 
Litore leguntur, ſcriba Felonii ab his ſuſcipit. Si quando Anguſtia temporis, 
inſigniori Copia, in Litore ſeligere non permittet, Domum aſportandi Fa- 
cultas concedetur ; vi juramenti autem proxima Luce eadem reddunt. In- 
ter hauriendum & fodiendum Operariis Sacculus a Collo pendet, & Furti 
reus habetur qui veſtimento Glebam abdidit. Recepta a Colonis Adminiſtra- 
terĩ exhibentur a quo Regiomonti in Succinorum Camera reconduntur, atque 
prafente Directore Feloniorum diſcernuntur & divenduntur. Olim plures Suc- 
cuorum Cameræ erant, Lechſteti, Dirſchkeimi, Memelæ, Germoviæ, ſinguliſque 
ſui praerant Magiſtri. | | 
Extra Litora, Succina in Prædiis Fiſci reperta Præfectis ſunt reſtituenda ; quæ 
in privatorum Fundis, ſi non Privilegio Domino vendicari poterunt, Fiſco 
neceſſe eſt pariter cedant ; quamvis hactenus privatis invidendas ex Succino 
opes obtigiſſe non memini. 

Quondam privatis Succinorum captura erat elocata, ut certa Annua ſum- 
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ma præſentis Pecuniz 10000 aut 12000 Talerorum redimeretur, præterquam 
quod in Colonos impenſæ erant faciendæ. Verum plus Queſtus ad Fiſcum 
rediit, poſtquam publica Autoritate non ſolum curata, ſed & divendita 
ſunt Succina, certo pretio cuilibet generi Succinorum ad Menſuram ſtatuto. 

Fuccineæ Rudes Glebæ in auctarium pretii diſcernuntur, Capitales (Haube 
Stuck) aliquot Unciarum pondere, carius veneunt ; Tornatiles (Dubly) Pal. 
me Longitudine ac Latitudine minoris conſtant ; Minimæ (Krauſs) his ce- 
dunt. Illis autem, quæ aliquot Librarum pondera æquant, nulla certa el: 
ÆEſtimatio. Puritas, dignitas Coloris, pretium gdauget ; viliſſima habentur 
impura (Dibluc) pretioſiſſima Alba Lactea. 

Crucigeris Dominis, Lubecenſes & Stelpenſes Succinorum Commerciis incla- 
ruere; poſtea & Gedanenſes atque Regiomontani. Noſtra ÆEtate Gedanen/iun 
maximus ex Succinis eſt Queſtus, poſtquam Mercatores Pruſſica ad ſe traxere, 
Electrotoreutarumque Collegium quæ Neringiz Recentis Litus offert, ſolide pol- 
ſidet. Cruda Orientalibus Populis magno Pretio venduntur ; Armeniique & 
Perſe olim Regiomonto aſportari curarunt, Lucro Civium non contemnendo. 
Czterum Ars Electrotoreutarum majorem Queſtum facit, Sculptura ac Cela- 
tura aut Torno varias Figuras inducendo;-ut-inter pretioſiſſima habeantur 

ex Succinis fabrefacta opera. Operibus pretium intendit fi ex eadem Maſſa 
| Integra confecta, ſi nobilioribus Coloribus ſunt conſpicua, ſi rariora Naturz 
igmenta monltrant. 

Primus ego perſuaſi, ut Talos & Gals imitentur, qui Effigiem Rerum & 
Animalium Segmentis aut Teſſellis Gemmarum ingenioſe componunt. Et ſuc- 
cederet opus, fi ſupremi Domini juſla accederent, Facultaſque daretur ſeli- 
cendi quæ ad Vermiculata five Mufiva iſtiuſmodi Opera requiruntur ; ete- 
nim opaci Colores, quibus Ars maxime indiget, in Succinis occurrunt raril- 
ſimi. Neque ſolum Arte Toreutica, ſed & Pharmacentica ex Succinis Lucrum 
redigi poteſt; quum Agyrtæ circumforanei adulteratis Oleis & Balſamis 

Succinorum tantum Argenti lucrentur. Præterea Vernicis & Succino magnus 
eſt uſus; atque Laccæ non cedit Succinum, ſi recte præparatur. Infectores quo- 
que Pellium, Ruſſi imprimis ac Judei, Succinum opere adhibent, ut & horum 
Ratione ex Succino Queſtus promitti queat. 


4 od fort LXV. I lately received from one that liveth on the ſide of the Baltick $a, 
Lebe a Piece of Amber, which is ſo ſoft that I printed my Seal on it. It is yelou- 
#-54- p-2051.1ſ7. as. moſt Amber is, tranſparent and burning as other Amber, but its Scent 
ſtronger, as if it were a kind of Glutinous Bitumen; and yet it hath been cal 
up from the Sea this Year, and was found among other Pieces. A very cre- 
dible Perſon related at the ſame time, that he had been Maſter of a ſmall 
Piece of Amber, ſoft on one ſide, and very hard on the other, wherein lay 

buried a Fly. 
#65. Hach. Succiuum quod Stgillo cedit inter omnium rariſſima quæ apud nos repe- 
riuntur, merito habetur; quippe dum vixi, fi bina illa Fruſta, quæ penes 
me habeo, excipias, ne unquam quidem vel minimum Fruſtulum vidi, ut 
tale a multis Annis follicite quæſiverim. An unquam Fruſtulum, alters 


parte malle, altera duriſſimum, poſſim impetrare, valde dubito. EXVL The 
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- LXVI. The chief Fiſher upon the Ialand Poiſonous Sea near Dantz ick, in- White Am- 


formed me, that 2 or 3 Years ago fiſhing in this Sea, his Net brought up a K 24 
conſiderable large Piece of white Amber, which was a Rarity he preſented to Nos. Vit. 
one of the chief Fathers of the Olives Abby, to which this Sea belongs. Now SITY 
ſince this Sea lies high, and about 3 German Miles diſtant from the Ocean; 

and ſince alſo the neighbouring Woods, that bear none but highly reſinous 

Trees, cannot be reaſonably ſaid to furniſh ſuch Amber, that Conjecture, 

which imports that Amb:r is a Bituminous Fluid Subſtance, hardned by the 
Aqua-aerial Particles upon it, may receive ſome Confirmation from this 


Account. 


LXVII. Having occaſion in July 1674, to view certain Foſſils, which I had Th Ele 

diſpoſed into divers Drawers in a Cabinet made of Barbadoes Cedar, I obſer- 5,39 4 

ved many of the Stones in every Drawer, (and ſome were lapped up in Pen, 

pers) to be thick covered over with a liquid Roſin, like Venice Turpentine ; Roſs, by 

tho” after diligent ſearch, there appeared no manner of Exudation in any 5. — 

part of the Cabinet. : 9 
Of the many ſorts of Stones I there had, divers eſcaped, but not any of 

the Hæmatites kind; having therein Manganes, Sciſtos, Botryades, Cc. 

which were all deeply concerned, and amongſt perhaps 500 Pieces of the 

Aſtroites here and there one or two in an Apartment, and ſometimes more 

were ſeized, and the reſt dry ; as it fares with People in the time of the 

Plague in one and the ſame Houſe. I further obſerved that Stones of a ſoft 

and open Grain, as well as thoſe of a hard and poliſh'd Superficies, were con- 

cerned in a manner alike. | | 

_ *Tis certain, that the whole Body of the Turpentine of the Cedar-Wood was 

carried forth into the Air, and floating therein, was again condenſed into 

its own proper Form upon theſe Stones. This makes it more than preba- 

ble, that odoriferous Bodies emit and ſpend their very Subſtance. Thus 

Camphir is ſaid, if not well ſecured, totally to fly away. Again it is hence 

evident, that there is great difference betwixt the Diſtillation of Vegeta- 

ble Juices, and the Emiffion of Effluviums, or this natural Diſtillation : 

That really ſeparating and dividing the Subſtance into different Parts; 

but this carrying out the whole entirely and unaltered in its Nature, 


LXVIII. Non ſolum Succinum & Gagates allectant Corpuſcula, ſed & 2 
Adamas, Saphiras, Carbunculus, Iris Gemma, Opalus, Amethyſtus, Pſeudo-a- K. 5 
daneas, Briſtolienfis, Berillus & Chryſtalius : Item Hyacinthus, Granatus, Be- P. R. Pier. 
hemicus, Vitrum, & ex Vitro ſive Chryſtallo, Gemma Adulreratæ, Vitrum An 
timonii & Saturni, Omnes Fluores ex Fodinis, Belemnites, Sulphur, Maſtix, 

Cera figillaris ex Lacca, Refina Durior, 4;ſenicum (ed imbecillius, & Cælo ſic- 
co Sal Gemma, Lapis ſpecularis, & Alumen Rupeum. | | 
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Ambergreee LXIX. 1. The feveral Trials and Obſervations of my own about Amben 


Tach, greece having long kept me from acquieſeing either in the vulgar Opinions, or 
act; thoſe of ſome learned Men concerning it; yet I confeſs, my Experiments did 
R.Boyle, 2. much leſs diſcover what it is, than the following Paper has done, in caſe we 
97: Fests. may ſafely and intirely give credit to its Information, and that it reach to all 
kinds of Ambergreece. And probably you will be invited to look upon this 
account, tho* not as compleat, yet as very ſincere, and on that ſcore credible, 
if you conſider, that this was not written by a Philoſopher to broach a Para- 
dox, or ſerve an Hypotheſis, but by a Merchant or Factor for his Superiors, 
to give them an Account of a Matter of Fact; and that this Paſſage is ex- 
tant in an Authentick Journal, wherein the Affairs of the Dutch and India 
| Company were by publick Order from time to time regiſter'd at their chief 
Colony Batavia, which was lately taken in a Dutch Eaſt-Indian Prize, And 
it appears by the Paper it ſelf, that the Relation was not looked upon as a 
doubtful thing, but as a thing from which a practical Way may be deduced 
to make this Diſcovery eaſily Lucriferous to the Dutch Company. 
* Ambergreece (ſays the Journaliſt, Mar. 1. 1672.) is not the Scum or Ex- 
© crement of the Whale, &c. but it iſſues out of the Root of a Tree, which Tree 
* how far ſoever it ſtands on the Land, always ſhoots forth its Roots towards the Sea, 
© ſeeking the Warmth of it, thereby to deliver the fatteſt Gum that comes out of it 
* Which Tree otherwiſe by its copious Fatneſs might be burnt and deſtroyed. Where 
* ever that fat Gum is ſhot into the Sea, it is 6 tough, that it is not eaſily broken 
* from the Root, unleſs its own Weight, and the working of the warm Sea doth it, 
* and ſo it floats cn the Sea, 1 
* There was fund by a Soldier . f a. Peund, and j the Chief, two Pieces 
© weighing 5, Pounds. If you plant the Trees where the Stream ſets to the Shore, then 
© the Stream will caſt it up to a great Advantage. 
As Avimal. 2, An ignorant Fellow in Jamaica, about two Years ago, found 150 
4, Al, Reb. Pound Weight of Ambergreece daſh'd on the Shore, at a Place in theſe Parts 
Tredvay, . called Ambergreece-Point, where the Spaniards come uſually once a Year to 
ook for it. This vaſt Quantity was divided into two Parts; ſappoſed by 
| Rolling and "Tumbling in the Sea. This Man tells me that *ris produced 
from a Creature, as Honey or Silk. And I ſaw in ſandry Places of this 
Body, the Beaks, Wings, and part of the Body of the Creature, which 
E preſerved ſome time by me. He adds, that he has ſeen the Crea- 
Fe. alive, and believes they ſwarm as Bees, on the Sea-Shore, or in 
the Sea. a 


The eat. LXX. 1. $. Boccone- having been preſent at the Coral” Fiſhing, in the 
S. P. Channel of Meſſina, which ſeparates Calabria from Sicily, relates in a Letter 
AR OE his, written on that Subject to Signior, Marchetti at Piſa, that before the 
| Coral Fiſhers drew their Nets out of the Water, he immerſed his Hand and 
Arm into the Sea, to feel whether the Coral was ſoft under the Water, be- 

fore it was drawn up in the Air, and found it altagether hard, except = 
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round End, which having been bruiſed with his Nails, he found it made 
up of 5 or 6 little Cells, full of a white and ſomewhat mucilaginous Li- 
quor, reſembling that milky Juice, found in Summer in the long Cods of 
the Herb called Fluvialis Piſtana Foliis Denticulatis, ſpoken of by Joh. Bau- 


hinus. : 
This Coralline Juice he calls Leven, becauſe; having taſted it himſelf, as well 
as the Mariners did, they always found it of a ſharp and aſtringent Taſte, 
in ſuch Pieces as they came recently out of the Sea; thoſe that are dried, 
loſing. that part of the Taſte which is acrimonious, and retaining only that 
which is aſtringent : which Change of Taſte he affirms to be made in a- 
bout 6 Hours after the Oral hath been drawn up; in which time alſo, the 
ſaid Leven, that is incloſed in the Pores is dried, and hath changed its Co- 
jour. He inclines ſtrongly to the Opinion of thoſe who conceive, that 
the long Concoction of the Ferment fixes the Parts, and produces the red 
Colour, eſpecially being near to the hard Coral, and the red Vermillion; which 
ſurrounds it. | | 
2. M. Guiſony is of Opinion, that Coral is ſo far from being a Plant, that 3, M. C- 
tis a meer Mineral compoſed of much Salt, and a little Earth; and that tis 22 ib. p. 
formed into that Subſtance by a Precipitation of divers Salis, that enſues up- 
on the Encounter of the Earth with thoſe Salts; after the manner of the 
known Metallick Tree, which, in a very little time, is form'd, and encreas d 
by the Settling and Combination of Mercury and Silver, diſſolved in Aqua 
Fortis, and afterwards caſt into common Water; the Parts of this Mineral 
and Meta! joining themſelves one to another. Which thing alſo happens. 
in ſome ſubterraneous Grotto*s, where, by a continual and long Fall of Water, 
drops many ſorts of Figures, and amongſt them Shapes of little Trees are 
formed. This Sentiment he confirms, by alledging, that he can ſhew a Sar 
of Coral, which, being caſt into Water, and there diſſolved, upon the Eva- 
poration of. that Water by a gentle Heat, is preſently coagulated, and con- 
verted into ſtore of ſmall Sticks, reſembling a little Foreſt. 


LXXI. 1. The Stones figured like Plants, which Agricola calls Trochitæ; Trchice de 
and the compound ones Entrochi ; we in Engliſh, St. Cutberd's Beads; are Gier dev 
the Lapides Judaici) of an opaque and dark-coloured Spar; tho I have of: 8 Lia? 
from ſome Parts of England, of a white- Spar or Cawke; as our Miners call it: . 1. 5. 
They all break like Flint, poliſhed and ſhining. | 2 8 

__—_ as a Menſtruum, will corrode and diſſolve them, (as well as all F- 
files, of what Figures ſoever) provided they be broken into different ſmall 
Grains; and if the Bottom of the Veſſel hinder not, they will. be- moved 
from Place to Place by it. 

The Figure of the Trochit is cylindrical the utmoſt Round or- Urxle, (Wo 
ſpeak of one ſingle Joint, which Agricola calls Trochites) is in general ſmooth, , 
both tho flat Sides are thick; drawn with fine and ſmall Rays, from a certain 
Hole in the Middle to the Circumference. Two, three, or more c£; theſe + 
Tiuchite joined together, make up that other Stone, which is called Entro-- 

| chat. 


“ 


— — 


Fig. 93. 
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'chos. The Trechite, or ſingle Joints, are ſo ſet together, that the Rays of 
the one enter into the other Furrows, as in the Sutures of the Skull. 
They are found very plentifully in the Scars at Braughton and Stock, little 
Villages in Craven. I never met with any much above two Inches about; 
others there are as ſmall as the ſmalleſt Pin, and of all Magnitudes betwixt 
thoſe Proportions. They are all broken Bodies; ſome ſhorter Pieces, ſome 
longer, and ſome of them indeed Trochite, that is, but ſingle Joints. I never 
found one entire Piece much above 2 Iiches long, and that very rarely 
too; in ſome of which long Pieces, IJ have reckoned above 30 Joints. And as 
they are all broken Bodies, ſo are they found dejected, and lying confuſed!y 
in the Rock; which, in ſome Places, where they are to be had, is as hard as 
Marble ; in other Places, ſoft and ſhelly (as they call it) that is, rotten, and 
periſhed with the Wet and Air. And though in ſome Places they are but 
ſprinkled here and there in the Rock, yet there are whole Beds of Rock of 
vaſt Extent, which are made up, for the moſt part, of theſe, and other figu- 
red Stones, as Bivalve, Serpentine, Turbinate, &c. as at Braughton. 
As to the Injuries they have received, in their Removal from the natural 
' Poſture, if not Place of their Growth and Formation, they are manifeſt ; 
for, beſides their being all broken Bodies, we find many of them depreſſed and 
cruſhed, as if the Joint of a hollow Cane ſhould be trod under foot: Theſe 


Fig. 92. Cruſhes being alſo real Cracks, as of a Stone or Glaſs. Again, Theſe Ste; 


conſiſting of many Vertebræ or Joints, they are many of them ſtrangely diſi- 
cated; ſometimes two, three, or more of the Joints in a Piece are flipped 
out of order, or rank ; and ſometimes a whole Series of Joints, as when a 
Pack of Crown Pieces leans obliquely upon a Table. Further, Others I 
have, that are twiſted-like a Cord; if this poſſibly may be reckoned apong 
the Injuries. Laſtly, Some have their Joints indeed even, and inVle; 
but are yet ſtuffed with a foreign Matter, as when Bricks are laid in 
Mortar, | 

There is great Variety as to the Thickneſs of the Trochitæ or ſingle Joints, 


ſome are ſo thin, that they are ſcarce the full of the 24th Part of an Inch; 
others are a full quarter of an Inch thick: of theſe latter I only found at 


Stock. Betwixt theſe Extremes, there are Joints of all Meaſures in divers 


Pieces; but in one and the ſame Piece, they are moſtly of an equal 'Thick- 


neſs. And there are flender and ſmall Extrochi, or Pieces, which have as 
thick Joints as the biggeſt and faireſt Pieces. | 

There is alſo ſome Difference in the Seams, or cloſing of the Joints. Some 
are but ſeemingly jointed, which appears by this; that if they be eaten 
down a while in diſtilled Vinegar, the ſeeming Sutures will vaniſh, as in ſome 
I had out of Staffordſhire, from about Biresford upon the Dove: Others, and 
all here at Braughton and Stock, are really jointed, and the Sutures indented; 
which Indentures being from the terminating of the Rays, they are more 
fair v large, according to the Difference of the Rays, but even, equal, and 
reg 


We 


ä 
We have ſaid that the utmoſt Circle is generally flat and ſmooth, yet are 
there many other Difterences to be noted ; very probably, becauſe they are 


Parts of different Species. 


1. Their Joints are of different Thickneſſes. | 

2. On ſome Entrocht, betwixt Suture and Suture, in the Middle of each 

Joint, are certain Knots in a Circle; the Joints thus diſtinguiſh'd are very 
deep and large, and are very frequent at Stock, | 

3. Thereare likewiſe of theſe, with a Circle of Knots, which have many 
Knots beſides on each Joint, and look rugged. | 

4. Some with much thinner Joints, which yet have a Circle of Knots in 
the Middle of each Joint ; and this alſo looks as tho it were all over knot- 
ted ; and theſe are found at Braughton only, as far as I know. 

5. As ſome have but one Circle of Knots, others are knotted all over the 
Joint, and rough ; ſo are there ſome others, which have a Circle of larger 
Knots in the Middle of each Joint, and a Circle of leſſer on each fide, cloſe 
adjoining to the Border or Verge of the Saure. This is huge pretty, and. 
they are found at Sock. | 
6. Others betwixt Suture and Suture, in the Middle of each Joint, riſe 
with a circular Edge. Fi. | 

7. A ſmooth Entrochos, with a large or much riſen Edge on the Middle of 
one of the Joints, and a much ſmaller on the Middle of another Joint, and. 
that alternatively. | 

8. The ſame alternate Difference, the Joints only much rounder and 
blunt, and here the Joints are viſibly one thicker than the other. 

9. The ſame, with alternate Edges knotted. 

10. A double Edge in the Middle of every Joint: this makes the Joints: 
_ tho they were exceeding thin and numerous, but indeed they are- 
not 10. > 


11. A double Edge in the Middle of every Joint, knotted by Intervals, 
or, as it were, ſerrate Edges. — 
Some of the Pieces of moſt, if not all, of the Differences of theſe Entrochi, Fig. 9 
are ramous, having leſs Branches deduced from the greater, and that with- 
out Order. 'T beſe Branches are deep inſerted within the Stem, and by be- 
ing ſeparated, leave great Holes in the Sides of it, The Rays in the Joints gi 92 
of the Branches, run croſs to the Rays of the Stem. On thick Stems are 2 
ſometimes very ſmall Branches, but moſtly the bigger the Stem, the thicker- 
the Branches. Some of theſe Branches are branched again; yet I find not 
any of them above one Inch entire, and yet adhering and inſerted into its: 
Stock or Bole, and for the moſt part not above a Joint or two: The Bran- 
ches are known from the Stem, by being: a little crooked, and ſomething: 
tapering or conick. | 

We meet but with few Pieces (beſides the Branches) that are not exactly 
cylindrical, ſetting aſide the Irjurics above-mentioned. And amongſt thoſe ; 
few, ſome tapering at both Ends, and much ſwelled in the Middle; others H NA 
hgured like a kind of Fruit, or Lapis Judaicus, yet truly Entrochi;, and age 


| 
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ed, notwithſtanding this Shape: Upon a ſmall Stalk of two or three Joints, is 
ſuddenly raiſed an oval Bottom, broken off alſo at both Ends. : 
Fg. gs To theſe we ſhall add, what ſeems to have been Summitates, or Faſtigia ; 
long and flender Pieces, with a little Button, hollow on the very 'Top; 
which Top ſeems not to have been divided or broken off from any thing 


elſe. | | 
Theſe Hollows are ſometimes filled with Earth, and ſometimes another 


Entrochos is incloſed, like a Pair of Screws; and which is, as it were, Pith 
to the other. 

Of theſe inward Entrochi, ſome I have waich are tranſparent. 'Theſe Hol- 
lows or Piths are of different Bores, but moſt are round : And yet there are 
of them in great plenty at Stock, whoſe Hollow in the Middle is in the ele- 
gant -Faſhion of a Cinquefoil; and the Rays of the Joints of theſe Entrochi, 
are much deeper and fewer in Number, than of any other yet obſerved by 
me. Theſe alſo are ſmooth jointed. This is moſt ſurprizing, and I know 

not any Vegetable whoſe Pith is perforared in ſuch a manner. 
*  Lafily, We, in theſe Rocks, find certain rude Sones of the Bigneſs of al- 
Fig. 96, nut, which have many Impreſſions of Trochitæ upon them, as though they | 

8. had been the Roots of them. And when theſe have been a little cleanſed in 

977 96. Vinegar, thefe Impreſſions appear more than caſual ; for the Subſtance that 
covers them (if not the Stones themſelves) is Spar, and the Impreſſions are 
round Holes with Rays, like thoſe Holes which we ſaid above the Bran- 
ches made in the Sides of the Stock, when broken out from them. I hare 
found ſome of them moſt elegantly figured, intire and compleat at Stoct, 
amongſt very many others ſtrangely ſhattered and defaced. One is in the 
Faſhion of a Pine-Apple, or Cone, with a hollow Bottom, about the half of an 
Inch deep, .and as much over at the Bottom : On the very Top is the round 
Figure of an Entrochos broken off; round about the Bottom, or Baſis, are 
five ſingle Feet at equal Diſtances, in the Figure of Creſcents. 'The Stone 
4s incruſtate, or made up of angular Plates, viz. The Bottom is compoſed 
of 5 Plates, which we call Feet ; the Middle of the Stone of 5 other Plates, 
all of a ſexangular Figure; and the Top, Stone. All other Plates are ſmooth 
on the out- ſide. 

Another is much after the ſame pyramidal Faſhion ; the Bottom Convex, 
about an Inch and quarter over; on the Top is the lively Impreſſion of an 
Entrechos broken oft, or rather a Trochites yet remaining; round the Baſis are 
5 double Points or Feet, at equal Diſtances, all broken off, and ſomewhat 
in the figure of Creſcents. This Stone is alſo incruſtate, or covered with 
ſexangular Plates, which are rough. | 

Of theſe figured Plates, I find great Variety in the Rocks, broken off, and 
heaped together in great Confuſion, which yet manifeſtly belong to the above- 
deſcribed Stanes. Some of the faireſt of them, at Braughton and Stock, are 
Pentagoucus, and as broad as my Thumb-Nail, hollow on the fide like a Diſh ; 
convex on the other ſide, where are certain eminent Knots about the big- 
neſs of a.ſmall Piz's Head, ſet in a kind of ſquare Order: This Plate is ſome- 
what thin at the Edges, and yet blunt. Others are Pentagonous, and 

what 
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That cohvex above, but not hollow underneath, ind without theſe eminent 
Knots; the Edges as thin as of a Knife, and ſharp. Others of theſe Penta- 
nous Plates are convex on one fide, and ſomewhat hollow on the other, 
thick-edged, one of the five Sides only is indented ; the indented Side is 
ever the thinneſt, and the Stone is moſt ſloped towards that ſide. Note, That 
there are many amongſt theſe laſt indented ſorts of Plates, which are chan- 
nelled on the concave Side, and otherwiſe nutched. One of theſe Pentagonous 
Plates, from Wansford-bridge in Northamptonſhire, has one of the 5 Sides thick 
indented ; the convex Part has in the middle a raiſed Umbo, like ſome antient 
Shields, and round about the Sides a Liſt of ſmaller Studs; and ſome from 
Bugthorp, under the Woolds in Yorkſhire, are much like this. 

The Sexangular Plates are ſmall, ſave here and there one. Some of them 
are a little hollow on the one Side, and convex on the other, having the con- 
vex Side moſt elegantly wrought with raiſed or emboſſed Work; that is, 
with an equilateral 'Triangle beſtriding each Corner, and a ſingle right Line 
in the midſt ; or, if you will, two Triangles one within another. Theſe 
we found at Broughton-Scar only. Others, which are moſt common in theſe 
Rocks, are a little hollow on the one Side, and convex on the other : "They 
are for the moſt part ſmooth on the convex Side, or ſcabrous only, ſome are 
much thicker than others, ſome being as thick as broad, but moſt are Plate- 
like: the Sides are very unequal, as in Chryſtals ; ſometimes five broader 
Sides, and one very ſmall ; again, two Sides broad, and four much nar- 
rower, and-infinite other Differences as to the Inequality of Sides. 

2. Tis ſtrange that theſe main Stems ſhould be of equal Bigneſs from the 3, , Ry, 
Top to the Bottom, and not at all tapering, if they be indeed the Bodies of g 5:99. 
Rock-Plants. There are found in a certain Stones, called St. Paul's Ba- 
tons, which, I ſuppoſe, were originally a ſort of Rock-Plants, like ſmall ſnag- 
ged Sticks, but without any Joints ; the Trunks whereof diminiſh accord- 
ing tothe Proportion of other Plants, after the putting forth of their Bran- 
chen. "Thoſe Roots, which | you have obſerved, are a good Argument, that 
theſe Stones were originally Pieces of Vegetables. Who knows but there 
may be ſuch Bodies growing on the ſubmarine Rocks at this day, and that the 
Fiſhers for Coral may find of them; tho, being of no uſe, they neglect and 
caſt them away. Certain it is, there is a ſort of Coral jointed. 

3. All the Trochyte and Entrochi, deſcribed by Dr. Liſter, are found in Men- , vi. 7. 
dip-Hills, except that figured like a Fruit, and my Obſervations genera!! * 
| agree with his. But I may add, that I find even the Joints of ſome of thoſe 7:4. 
| Entrochi, which ſwell in the middle, to be of that Make: So that ſuch an 

| Entrochos ſhews like a Parcel of little Barrels, ſet one on the other. 
| Their Hollows are of all Bigneſſes, from a central Point, to the taking up of 
. more than a third part of the Stone. Some of theſe Entrochi are ſo hollow, that 
there is only a thin Shell left, ſmooth within and withont ; others have only 7 
a thin Shell left, but with Screws within and without, and ſometimes both ; 
theſe are one entire Piece, with ſeeming Sutures. Thoſe Hollows, like a Cinque- 
foil, ſeem moſt natural to the Radix, having 5 hollow Stirts or Feet iſſuing 
lide-ways from it: And I find in ſome Pieces of Radix's, that a little Furrow 
paſſes inwardly from each Foot to the Top of the Stone, with a Ridge on the 
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outſide of it. Beſides theſe, T have a new Species of Tochitet and Entrocht 
which has 6 Inlets in the Hollow, as the latter has bur 5; but with this 
Difference, that theſe Inlets terminate in Angles, ſo that it is a ſexangalar 
Hollow, whereas the Cinqueſoil Inlets are round as the Leaf is, and not point- 
ed, tho I have ſeen even of theſe with ſharp Angles. 

The Rays, ſhooting from a Center, muſt of neceſſity leave conſiderable Wide. 

neſſes betwixt them, as they paſs towards the Circumference, according to 

the Bigneſs thereof: to fill up thoſe Wideneſſes, I find that in ſome, betwin 

2 Rays iſſuing from the Center, a third Ray riſes about half-way on the Sr: 

from the Center, and ſhoots to the Circumference. Some have their Ray 

gently widening from the Center to the Circumference ; ſome have a Tru 

riſing from the Center, which grows forked towards the Circumference; 

ſometimes, betwixt thoſe Forks, there riſes a little Ray near the Trunk 

where the Forks join, which ſhoots to the Circumference ; (but, Note, that 

theſe Differences are ſcarce diſcernible, where the Rays are fine, but with the 

| help of a Glaſs :) ſome again are ramous, having a Trunł riſing from the Ce- 

ter, with 3, 4, or 5 Branches ſhooting to the Circumference ; ſome ar: 

ſmooth half- way on the Stone from the Center, and have a Circle of ſmal 

Rays near the Circumference ; ſome are ſmooth without any Rays, theſe ar 

commonly pretty thick, and are joined in an Entrochos after this manner: 

One Trochite a little within the outward Circle, in the upper and lower Part, 

where the Rays uſe to be, has round Inlets or Sockets, pretty deep, ſo that 

only a thin Tymparum hinders, but the Trochite would be hollow at this 

Wideneſs all thro”; and in the middle of this Tympanum there is a Hole, 

in other Trochites, which is ſometimes round, ſometimes like a Cini 

| foil : The Trochites, that anſwer this on both ſides, have ſmooth Joints, (“ 
5 cannot properly call them Screws, having no Ridges) which enter into theſe 

| ö Sockets; thoſe Joints being hollow alſo, and fo other Trochites, with Socket, 
* come on upon thoſe again to make up the Eutrochos. Some of theſe har 
| both Sockets and Rays, ſome have a Socket on the one fide, and Rays cn 
| 'P the other without a Socket ; ſome -are all ſmooth, only a ſmall Ridge runs 
'| 2 round them a little within the outward Circle, which enters into a ſmall Fur- 
K. row anſwering to it; ſome are all ſmooth, and joined only, per harmoniam, x 
; Dr. Lifter calls it; ſome Trochites hold of an equal Thickneſs of . Subſtanc: 
from the Center to the Circumference ; ſome are pretty thick in the. Circumſe 
rence, and grow thinner towards the Center, ſo that they have Concavities 
on both ſtdes, to which Convexities in other Trochites anſwer ; ſome hold ot 
an equal Thickneſs half-way on the Stone from the outward Circle, and the! 
grow concave toward the Center. I hare alſo found ſome Entrochi, as we! 
as Trochites, of an oval Figure, and their Bore is alſo oval; fome Trochites d 
this kind have no Rays, but are joined together only by one Ridge, which 
er directly along the middle of the Stone the long way, there being 
urrow in the other anſwering to it: theſe have alſo a Gal Speck in ti 
middle, making but a very little Impreſſion in the Stone, and ſeldom paiiits 
thro“ ĩt ; tho L have of this ſort, with indifferent Holes, as the other Trochite 
but ſuch are commonly pointed at the Ends, and not carried out with af 


aral Round as the others. There are ſome ſingle Joints, which are ſhopeſ 
| vi 


(0499 

with a double Oval ; that is, the Oval in the upper Part of them ſtands clean 
contrary to the Oval in their lower Part. In ſome again, the Ovals do not 
ſtand ſo extremely oppoſite to each other ; but only the Oval in the uppet 
Part of the Trochite ſeems a little wreſted from the direct Line of the Oval in 
the lower Part, ſo that they ſtand bend-ways to each other, like a St. Au- 
drew's Croſs: there are Entrochi too made up after this manner; and I find 

moſt of the Oval Entrochi grow crooked and twiſted. 
I have one perfect Radix, without any Impreſſion of a Trochite on it; the 
Top of it, indeed, is a little flat with a Hole in it, but it is withal very ſmooth 
without the leaſt gn of a Ray, yet I find another with the Rays there : at 
the Middle of the broad End, there is another Hole juſt oppoſite to this. At 
the Ends of the 5 Stirts or Feet, where the Hollous ſhould ſhew themſelves, 
there grows after a very artificial manner, a pretty large Seam of the ſame 
Stone juſt over the Middle of the Hollow, from the upper Part of the Stirt to 
the lower Part of it, parting the Hollow in the Middle, and covering about a 
d Part of it; not that this Seam enters farther into the Ho/low than the 
h of it, ſo that the Hollow of each Stirt preſents itſelf with 2 Eyes: 
Hence it appears, that thoſe Stirts or Feet were never longer than they are, 
and that no Stone ever grew to them. Theſe Fore-Seams being very obnoxious 
tothe leaſt Injury, were broken off from Dr. Liſter's. The Stone is compoſed Fig. 96. 
of Triagonal, Tetragonal, Pentagonal, and Hexagonal Plates. The upper Part of 
the Conical End is wrought round with 6 large Hexagonal Plates, and theſe 
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1 reach half way the Stone; then follows a ſecond Round, made up of Penta- 

. gonal Plates, pretty large, and theſe reach almoſt to the broad Bottom, which 

l is a little convex: the Bottom itſelf, and Feet, contain Plates of all Makes, Fig. 97. 
l but moſt of them are very ſmall. 'This Stone js in Subſtance a whitiſh O- | 
c paque Fluor, of the ſame Nature with the Trochites ; it has outwardly a ruſt 

p Coat, and is blueiſh within, like ſome Sea-Shels. When *twas firſt found, 

1 *rwas full of a fort of Aſn- colour d griſty Clay, which is the evident mate- 

7 rial Cauſe of it, it being found in a Bed of the ſame. | 5 

- I eaſily pick'd out the Clay with a Needle, ſo that *tis now all hollow; 

y- the ſhell-like and ſparry Subſtance being ſcarce as thick as a Half-Crown. I 

1 have one ſexangular Plate, whoſe convex Part has on it a Star conſiſting of 6 

* emboſs d Rays, which ſhoot from the Center directly to the middle Part of the 

3 Sides betwixt the Angles; and betwixt every two Rays there grows a little 

2 Stud, after a very elegant manner. | | "9 

of I find the Trochites ſticking to Rake-mId-ſtoxes, and in the Crannies of 

5 Rocks, at all Depths from the Graſs to 20 Fathoms; and doubtleſs there are 

ol of them deeper : But I find them moſt plenteouſly in certain Beds of an aſh- 

* colour d griſty Clay, and particularly at one place, within a Yard or 2 of the 


ich Graſs. 1 found here a Fruit with them like a Lapis Judaicus, (though ſome- Fig. 9% 
oy what defac'd) if not a Species thereof; it's about the Bigneſs of an Acn, 8 
* with Ridges and Furrous running the long way; it differs from thoſe deſeri- 
* bed by Dr. Liſter, being rather leſs in the Middle than at the Ends, and the 
— Ridges not knotted or purl'd. It is in Subſtance a whitiſh opaque Spar, like 
1 the Trochites, tho (as Dr. Liſter * oo Trochites are of a dae e 
8112 Var; 
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Spar; and I find ſome of a white cawky Subſtance, and ſome have a Tinſture 
of red; but theſe Differences proceed from the Clay of which they are made: 
for tho an aſh Colour be the chief in it, yet there are ſome Veins of red in it, 
ſome of white, ſome of a light blue, ſome of a dark blue, &c. which cauſe 
theſe Varieties in the Stones. I find ſome Trochites and Entrochi ſhaped in a 
rau Clay, before they have attained the Conſiſtency of a Stone; and theſe, if 
laid in the Sun, become light and ſpungy like a Pumex. I took up there a 
Piece of another ſtrange Stone, of the like ſparry Subſtance ; 1t is about the big- 
neſs of a Walnut, hollow, and fill'd with the ſaid Clay: it ſomewhat reſem- 
bles a Helmet, the fore Part of it is ſmooth, the upper Part, which has a 
large Ridge in the Middle, is all wrought with little Rings, three art a place, 
_ encircled within each other. The Stone call'd Cornu Ammonis, ſhap'd like a 

Ram's Horn, is very frequent in this Clay ; the largeſt I have is 7 Inches in 
Length, 4 Inches in compaſs at the broad End, and 2+ at the ſmall End, the 
Top being broken off. ue, its Original, I find ſome of the firſt Bud- 
dings out of it about the Bigneſs of a young Cock's Spur, and very much 
like it: I have ſome in raw Clay, and one po, of a white cawky Stone. 
They generally become at laſt a whitiſh Sar, and ſome milk-white, as ſome 
of the Trechites are. | | 

There are of all intermediate Proportions betwixt theſe two, tho very few 
of any Bigneſs are to be found entire, but all broken and imperfe& Pieces. 
And I take the ſeeming Summitates of Dr. Liſter to be only little Eſſays of 
Nature towards the Production of this Stone, the Alliance being evidently 
' nearer, than-betwixt them and the Trochites. The Texture of theſe Stones is 
thus : Some have maſly Spar in their infides, which takes up three Parts of 
the Stone; then from the ſharp Top there grows thin flat Cells, or ſmall Pipes 
of Spar, ſet edgeways one cloſe to the other, all round the Stone, which 
Moot towards the broad End, and appear outwardly like ſmall Ridges or 
Same: and many of theſe Pipes running down thus after the Sone, ſhew 
their Hollows, ſome at one place of it, ſome at another, and ſome. not till 
they come to the broad End: And this is the Texture of the great Stone, 
which has Rings alſo, tho ſomewhat defac'd, running round it, tending like- 
wiſe in their Growth towards the broad End, as in a Rams Horn. Moſt of 
the leſſer Stones have very little maſſy Spar within them, and ſome have none; 
but appear fomewhat hollow at the broad End, with Cells coming down in- 
wardly from the Top of the Stone, reſembling thoſe in the Flowers of Corat, 
which terminate its Branches; and doubtleſs, if taken from their Beds in a 
ſeaſonable time, would yield the like Milky Fuice : for I find in the Cells of 
fome broken Pieces of theſe Soxes, an evident Concretion of ſuch a milky 
Juice. And I may here acquaint you, that I have a Piece of branchy Spar, 
Which I found at a Mine on theſe Hills, growing like Coral, and terminated 
with Buttons or Flowers like it. I find very few of the leſſer Cirnua Ammonis, 
whoſe Cells do oy way appear, or ſhew their Hollows outwardly, as in the 
great Stone, whoſe outward Surface is wholly made up (as I ſaid) of thoſe 
Cells, or thin flat Pipes, ſet elofe the one to the other; many of which ſhew 
Their Hollows at ſeveral Places in the Stone, whoreas the Cells in the ſmaller 
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ones appear only inwardly, having one Coat outwardly which covers them all; 
and this Coat in ſome is ſmooth, in others it is all wrought with little Rings 
like the Helmet-Stone before-mention'd ; and ſome Out- ſides have Ridges or. 
Rings round them, as a Ram's Horn. | | 

Theſe Stones generally move in Vinegar, Juice of Lemons, Cc. ſending 
forth Bubbles, as I find Cawk will very freely, and moſt of our Mineral Stones. 
This Motion ſeems to proceed from the Conteſt. betwixt the Acid Spirit of 
Vinegar, and the Mineral Salt; ſo that the Spirits, by Fermentation breaking 
forth-under the Stone, produce that Effect. 

4. After diligent ſearch, I have at laſt found a 
the Entrochi, (ſo call'd hitherto): or Bodies of Rock-Plants, grew tapering and 
ramous; ſome of them having Branches iſſuing from them near two Inches 
in Length, and other ſmall Branches iſſuing from thoſe; and upon a. nearer 
Search, I diſcover'd an entire Plant, though ſmall, growing up after the Side 
of a Stone. I found alſo, that all the Cutts in ſome Mines, are made up of 
theſe Stone Plants; whereof ſome, as appears, were conyerted into the Na- 
ture of thoſe Limeſtone Rocks, whilſt they were in their firſt tender Growth; 
others being become Spar, compoſe Rocks of that Subſtance. r 

Conſidering that all the Clifts for a very large Circumference in ſome Places, 
are made up of theſe Plants, we may truly ſay, that there have been, and are 
whole Fields or Foreſts of theſe in the Earth, as there are of Coral in the Red Sea. 
In the Courſes, (or Loads as ſome call them) betwixt the Clifts, I find of theſe 
Plants growing up in the griſty Clay, mentioned above, being rooted on the 
Rale- mold Stones; many of them being above a Foot in Height, and about. 
the Bigneſs of the Stem of a Tobaeco-Pipe: All I have yet ſeen of this. 
Length, are either raw Clay, or of the Conſiſtency of a. Lime-Stoue; and ſome 
of them have outwardly evident Beginnings of Circles and Sutures. The ſmall” 
Plant which is entire, and the branched Bodies of many others, have attained. 
their full Term of Growth; being become perfect Sar. If. theſe had ever 
2 Height anſwerable to their Bignefs, (ſome of them being near three Inches 
bs they muſt have been much higher than thoſe. before- mentioned. The- 
Branches are all jointed, and have the ſame Bore: with the 'Trunks, and are 
terminated with round and blunt Joints, but very ſmall. | I. find. the Bores,. 
or Hollows of ſuch as are found to be commonly filled with a milky curdled- 
Subſtance, which probably, in their Time of Growth, was fluid, like that 
in Coral. As it cannot be doubted but many of theſe Plauts grow on. thoſe- 
admirable Radixes, of which we have given an Account ; and whereof I have 
at preſent ſome Pieces, which have a Cinquefoil Bore on the Top; others with. 
the Impreſſions of Oval Joints there, and many other Differences: ſo I am 
now fully ſatisfy d, that many of them grow from Plain Roars; that is, from 
Plain Sar, or Lime - Stone, without any fuch Figure, as the entire Plant does, 
and many other 'Trunks which L have noted. | 
Theſe Plants do not always grow up with one Trunk or Body, but ſome-- 
tunes or 6 Sprouts, near of an equal Bigneſs, ſhoot up together from the 
fame Root, as it uſually happens with- Coral: I have met. with. ſome of; 
them which have only four Inlets in their Hollows, and others II 
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Some have a circular dz on every other Joint, the intermittent Joint being 
ſmooth without Edge or Knot. Some Trunks have circular Edges on the 
middle of every Joint; but ſo, that tue nrit and fifth Edges are the higheſt, 
the ſecond and fourth the loweſt; the third is higher than the latter, and 
lower than the former; the Joints themſelves being great and ſmall accord- 
ingly, and this Order holds all along the Plant. Some Trunks have Edges 
according to the ſame Order, only the Edges on the fecond and fourth 
Joints are round and blunt, the other three being ſharp ; ſome have Edges 
after the ſame Order, which are all round and blunt. There are ſome 
Trunks wrought after the ſame manner, only the firſt and fifth Joints 
have a Circle of Knots round them, the other three. have Edges : Some 
Trunks have no Circles, nor Knots, but are only a little ſcabrous like the 
Plates which compoſe ſome Roots. But notwithſtanding theſe Diverſities 
of Figures, the Texture of their Subſtance appears to be wholly the ſame : 
And therefore fince we find no Qualities, either by the Smell or Taſte, which 

-manifeſt any ſpecifical Diſtin&ion ; it may, perhaps, be as hard to make them 

out to be diſtin& Species, as to ſhew'a ſpeciſical Difference betwixt ſeveral 
Snow ;Bloflomg, 09S GE 23 2 cul omngings mrailh aimonsr; 

The Reaſon of that ſtrange Diſorder which theſe Plants uſually lie in, and 
of thoſe Injuries they have received, perhaps may be this; whilſt they were 
growing, the Clay wherein they grew was ſoft as a Quagmire, theſe pro- 
bably requiring ſuch a Subſtance to ſupport their Growth, as Coral does Sea 
Water. Afterwards as they began to ſettle ro a ſtony Conſiſtency, and as 
part of the Clay became of a rocky Nature, the whole Maſs ſunk from its 
Poſition, and the Moiſture paſſing away made ſome Concavities, waſhing 
down:ſome broken Pieces of thoſe Stones with it; and Lumps of Clay, and 
other Stones falling down through thoſe Crannies, added to their Confu- 
ſion, being very apt to be diſordered by the leaſt Concuſſion, either vhilſt 
they were in their firſt Growth, or after they were become Spar, their Joints 
being very tenderly ſet together: and hence theſe Stones are generally found 
in Leirey Places (as they call it) that is, Cavernous. 

Theſe rocky Plants begin their Growth from the fineſt Parts of Clay, be- 
ing commonly white, ſoft, and ſmooth at firſt; and by degrees come to 
have Ridges, Knots, and Sutures, as they grow towards a ſtony, and ſo to 
a ſparrry Nature. r 10 bn | ; . 

The Pic continues ſtill ſoft and white, as the whole is at firſt; and it is 
continually refreſhed by the Mineral Steams and Moiſture, which have free 
Acceſs to it through the 5 hollow Stirts or Feet, in the Roots, or 
through the Maſs of Clay which commonly lies under the plain Roots. Nor 
can it be ſaid, but thoſe Stone-Plants have true Life and Growth ; for ſince, in 
the Curioſity of their Make, they may contend with the greateſt Parr of the 
Vegetable Kingdom, and are ſhaped like them, having inward Pith or Sap, 
and likewiſe Joints and Runnings in their Grit, and ſometimes Cells, which 
may very well ſupply the Place of Veins and Fibres ; I know not why they 
may nat be allowed, as proper a Vegetation as any Plant whatſoever. And 


* 
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Ind though a Salt of Coral after Diſſolution, will upon Coagulation ſhoot 774. Sp 
into a little Grove of Plants, as it were, reſembling the Growth of Coral, + LXX. a. 
yet this cannot diſprove its Kegetation ; for it's well known, that all Plants 
may be ſo prepared, that from their Aſhes they will riſe again in their pro- 
per Species after ſuch a mauner. | {2/4 16-5 
But. I an inclined. to the Opinion, that theſe Rack. Planes are Lapides ſui ge- ng. 
peris, and not. Parts of Plants or Awimals Petrefied. Indeed the Figured Roots 
on which theſe Rock Plants ſometimes grow (as appears by the Impreſſion of 
Rays on the Tops of ſome anſwering to thoſe in the Joints of the- Plants, 
and by the Impreſſion of oval Joints there) may give us ſome Suſpicion that 
they once belong'd to an Auimal, whether it were a Species of the Stella Arlo- 
reſcens, or ſome other: But the Trunks of theſe Stone-Plants cannot be looked 
upon as Parts of Animals, with the leak ſhew of Probability. And Ithink: 
them almoſt as hardly reducible to any known Species of Vegetables .; con- 
ſidering that beſides the Bores of ſome of theſe with 4, 5, 6, and 7 Inlets- 
in them, and beſides their admirably. diverſified Jointings, ſcarce either of 
them to be matched in any Vegetable, I have by me above 20, if not 30, Spe- 
cies of theſe Rock-Plants, differing outwardly from each other in their Joints, . 
Knots and Sutures, all obſerving a wonderful Regularity, and not one of them 
to be parallel'd by any Vegetable that I know of in Nature. And we: cannot 
well imagine, how ſo many Species, diffuſed : through many parts of the 
whole Earth, . ſhould all happen to be loſt together. So that upon the whole, 
this ſeems to me a conſiderable Objection againſt thoſe who maintain that 
all figured Stones in the Earth, are Petrefactions of Plants or Animals; to 
which Opinion Steno, in his Diſſertation concerning Solids naturally con- 
tained within Solids, adheres. 


LXXII. 1. I have procured a good quantity of the Aſtroites from Bugthorp TheAſtoite 
and Leppington at the Foot of the Reist Wool At the former Place I have 2 — 
ſeen them dug out of a certain blue Clay on the Banks of a ſmall Rivulet, be- 

twixt the Town and the Foot of the old. There are plenty of them waſh'd x: On; 
into the Brook; but the moſt fair and ſolid are thoſe we get out of the Clay. * 

The Matter and Subſtance of theſe Stones, if broken, is Hine- like, of a 
dark ſhining Politure; but much ſofter, and eaſily corroded by an Acid 
Menſtruum. Vinegar indeed makes them creep; but a ſtronger Spirit, as of 
Nitre, toſſes them. I doubt not, but they will readily calcine, as the Bel- 
lemnites, to a very ſtrong and white Lime. | 

Theſe Stones (as we now find them) are all Fragments ; either one ſingle + 
Jeint, or 2, 3, or more Joints ſet together, making a Pentagonous or five- - 
ſided Column: I have not yet had any Piece much above one Inch long, 
which conſiſted of 18 Joints; but I have ſeen one Piece, ſome what ſhor- 
ter than the former, which had 25-Joints.- Theſe laſt thin-jointed Pieees 
are quite of a different Make, as to all Circumſtances, from the other. 

Every Joint conſiſts of 5 Angles, which are either drawn out and ſharp, 
and oonſequently the ſides of Pieces made-up of ſuch Joints are-deep chan- 
nell d ; (and this- is the condition of ſome of the thick- jointed: Pieces, as 
well as of all the thin- jointed ones) or the Angles are blunt 3 . 

| 4 


(504) / 
amd the Sides plain or very little hoflowed. © There are as big, afid-as ſmall 
Pieces of this ſort, as of any other more ſharp-angled. 
Where the Joints are thin or deep, they are ſo equally throughout the 
whole Piece; yet are there ſome, but very few Pieces, which conſiſt of 
Joints of unequal thickneſs. Many of the thick-jointed Pieces have 
certain Joints a thought broader, or a very little ſtanding out at the An- 
gles, and thereby the Joints are diſtinguiſhed into certain Conjugations of 
2, 3, or more Joints: And theſe Conjugations are very obſervable in the 
thin-jointed Stones, and are marked out with a Set of Wyers. 
The thickeſt Piece, which hath yet come to my hand; is not above one 
Inch and a half about, and thoſe very rare too : From which Size to that 


ceeding ſmall Pieces are as exactly ſhaped as the greateſt. Moſt Pieces, if 
not all, of any conſiderable length, are not ſtreighr, but viſibly bent and 
inclining. | 
All the Pieces, of any fort, are much of an equal thickneſs, or but little 
tapering ; yet one of the ends, by reaſon of the Top-Joint, is viſibly the 
thicke | | | : | 
This 'Top-Joint hath 5 blunt Angles, and is not hatched or engraven, 
or but very faintly, on the outſide. Every Joint elſe of a Piece (ſave the 
Top- Joint) is an Intaglia, and deeply engraven on both ſides alike ; and 
will accordingly ſerve for a Seal. The middle of- each Angle is hollow, and 
the Ecges of the Angles are thick furrowed : The 'Terminations of theſe 
Hatchings are the indented Sutures, by which the Joints are ſer together; 
the Ridges of one Joint being alternately let into the Furrows of the other 
next it. The Hatchings of the flat-ſided Pieces are in circular Lines; but 
of the other two Species, they are ſtraight Lines, or near the matter. 
Fig.104. In the very Center of the 5 Angles, is a ſmall Hole, conſpicuous for moſt 
| Joints. © Note alſo, that in the middle of each Joint, betwixt Angle and 
Angle, in the very Suture, is another ſuch like ſmall Pin-hole very appa- 
rent, if the Stones be firſt well ſcoured. | 4 
In the deep-jointed Pieces, juſt under the Top- Joint above deſcribed, are the 
Fig. 105. Veſtigia of certain Wyers rather than Branches; and ſometimes 2, 3, or more 
of the Joints of the Wyers yet adhering. Theſe Wyers are ever; in Number, 
viz. One in the middle or hollow Part betwixt Angle and Angle. Again in 
thin- jointed Pieces there are 5 of theſe Wyers, or a Set of them inſerted into 
every Conjugation of Joints ; ſo that it were ſome Repreſentation of the thing, 
to imagine the Stalk of Aſperula or Equiſetum : Alſo I have ſeen, but that very 
rarely, (not in one Piece among 500) a Set of Wyers in the middle of a deep- 
Jointed Piece. One thin-jointed Piece I have by me, where a Her of 20 
Joints and upwards (and how much longer they may be, I know not) lies 
double within the hollow ſide, and by that Accident was preſerved in its natu- 
ral Place. Farther, ſome Lumps of Quarry I have from the Place abovenamed, 
where the Wyers, as well as the Stones themſelves, are ſeen in long Pieces. It 
is no wonder, that theſe Wyers are knock d off, and but very rarely found ad- 
hering to the Stones they belong to, being very ſmall and flender, of a — 
| | | 8 1 1gure 
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of a ſmall Pin, I have all the intermediate Proportions; and theſe ſo ex- 


: 
& 
| 


Ks AaocoU — * „ 


n 

Figure and ſmooch ; jointed, being ſet nenten per Harmoniam, and not in- 

dented Sutures. Nothing that I can think of, is ſo like theſe Wyers, as 

the Antennæ of Libſters. Laſtly, ſome of theſe Wyers are knotted, and others 

of them fairly ſubdivided or branched. 1 | 

2. If you can allow the Trochites and Entrochi to have been Fragments of n M Ray 

Rock-Plants, 1 ſee not why you ſhould. make any difficulty of admitting theſe * 

to have been ſo too; the ſeveral Iuternodia being alike thin in both, and the 

Commiſſures not much different; only the external Figure doth not cor- 

reſpond. The Wyers ſpringing out of the Furrows or Concave Angles of 

ſome of the Internodia, and incircling the Stalk like the Leaves of ¶Mperulæ 

or Equiſetum, ſeems to me to argue theſe Bodies to belong to the Genus of 

Vegetables ; no leſs than Coral, Coralline, and the ſeveral ſorts of Port, ſome of 

which are alſo jointed : But no Vegetable either of Land or Sea, that I know 

of, hath ſuch tal Joints and ſhort or thin Inter nodia, and ſo they are 

things of their own Kind, whoſe Species is, for ought we know, loſt. If 

they were Vegetables, I gueſs they were never ſoft, but grew upon the 

Rocks like Coral, and the other Stone-Plants,. juſt as they are. | 

The Leaves of ſome ſorts of ' Equiſetum are jointed, as well as the Stalk ; 

— I know no Plant that hath jointed Leaves, except ſome ſorts of Ruſb- 
e on 

* have found on the Banks of the River Tanar in Piedmont, plenty of the 

Fragments of the Stalks of Equiſetum perfectly Petrefied, with little or no In- 

creaſe of Bulk, ſo exactly like the Plant, that all the Striæ did all along 

dearly appear. The colour of theſe petreſied Stalks was white. | 


LXXIII. We have plenty of Stones called Dactyli Idai and Lapides Judai- Lapides 
i (for Kind) in the Stone-Quarries at Newton near Hemeſley and at Heling- Ia. Þ» 
ley by Malton. There is ſome variety in the Figure of them; but the moſt x10. 224. 
common one in theſe Rocks is after the faſhion of Date-Stoue, round and long Fig.197. 
about an Inch, and ſometimes longer. They are a little ſwell'd in the mid- | 
dle, and narrow towards each end: They are channelled the length way, 
and upon the Ridge Khotted or purled all over with ſmall Knots, ſet in a 
Quincunx Order. The inward Subſtance is a white Opaque Sparr, and breaks 
{ſmooth like a Flint, not at all hollow in the middle, as are the Belemnites. 


LXXIV. 1. Dr. Home of Berwick tells me, that he never uſed the Oftra- us of te 
cites to any that he knew to be troubled with a Confirmed Sone (being per- Ae 
ſuaded that no Medicine can break a large Stone) but only to ſuch as were $260 > bt, 
afflicted with Gravel or ſmall Stones, that ſome of his Patients were cured 
without Evacuating any Gravel or Stones at all, that others evacuated borh : 

That it never does its Work ſuddenly, (being not remarkably Diuretick) but 
that it rather diſſolved the little Stones than forced them. That none that he 
erer gave this Medicine to, however grievouſly and frequently afflicted be- 
ore, have ever been troubled with Nephritick Pains ſince ; that his manner of 
ging it, is in fine Powder mixed with about a third part of Flores Ci amo- 
* 2 5 from half a Dram to one Dram in White-Wine: That the greateſt 
oL. II. __ 
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Doſe is often apt to offend and nauſeate the Stomach ; that he once gare 
it alone with a weak Infuſion of Chamomile Flouers in White-Wine after 
it, but this did not fo well. | 
I can ſay little of my own Knowledge of this Medicine, having had it but 
a ſhort while, and not uſed it yet to any but one Gentlewoman, whoſe fre- 
quent and violent Fits of the Gravel, made her lead a Life uneaſy enough. 
I gave her this Medicine mixt with powder'd Semina Saxifrag. I cannot (ay, 
that ſince ſhe uſed this Medicine ſhe never had any returns of her Pains, 
but ſhe neither has them fo violent, nor fo frequently; and when ever ſhe 
is threatned with them, ſhe moſt certainly finds Eaſe by that time ſhe has 
taken 3 Doſes of her Powder. And ſhe has, ſince the uſe of this Medicine, 
voided a great many ſmall Stones. But the Reaſon perhaps why ſhe is ſtill 
threatned with the return of her Nephritick Pains, is, that ſhe has never fol- 
low d her Medicine throughly, but upon the third Doſe, finding ſuch cer- 
tain Eaſe, ſhe — it over, till a new Fit forces her to uſe it again. 
I take this Shell to be what Dr. Lifter calls Oſtracites Maximus Rugoſus & 
. "Aſper. It burns to a Lime as other Shells do, and as the Selenites (tho 
weakly) do. It yields no Volatile Salt, tho* I tryed it in a naked Fire; nor 
do common Oyſter-ſhells, freſh taken and nfed, afford above half a Scru- 
ple of a Liquor ſomewhat moderately Urinous, from 4 Ounces of Shells. 
And it may be, if they were long dryed and expoſed to the Weather, they 
would loſe even that, and yield no more Volatile Salt than the Offracites, 
I confeſs I was ſomewhat ſurpriz'd at this matter; ſince there are who ſay, 
that even the other Shells, that are commonly call'd Petrefy'd, yield a Vola- 
tile Salt: and I had my ſelf from the Shells of Cruſtaceous Fiſhes, (particularly 
of Lobſters) a Volatile Salt and a Fætid Oil in no inconſiderable Quantity, 
even in a Sand Furnace. But theſe ſort of Shells differ from other Shells (as 
Dr. Lifter has exactly obſerv'd) in this too, Quod in his Umbo ad Cardinem le- 
viter roſtratus eſt, qui tamen in Oſtreis paulum aliter eſt. They differ too in 
their Specifick Gravity, theſe being more ponderous than common Oy/ter-ſhell, 
and ſomewhat near the Specifick Gravity of the Selenites. But indeed they differ 
one from another in Gravity, as' well as from other Shells, as they partake 
more or leſs of a Tophaceous Subſtance that coats many of them on the in- 
fide, and which perhaps may be ſomewhat a-kin to the Selenites. I have ob- 
ſerved ſome ſuch differences among the Cornua Ammonis, having had one or 
two ſmall ones from our Coal-Pits here, that had a conſiderable Mixture 
of. the Pyrites : whereas theſe that are found about Whitby, approach, I 
think, more to the Nature of the Alum-Stone ; and perhaps the Cornua Am- 
moni of the Ancients were found in Beds of ſome what yet more Valuable, 
ſince Pliny ſays they were of a Golden Colour, and were reckoned inter Sa- 
cratiſſimas thiopiæ Genmas, I know Agricola de Ortu & Canfis Subterran. 
Lib. 4. accounts for this Golden Colour, after another manner : Cornua Am- 
monis, inquit, ſucco Aluminis infefta, Aurei coloris fiunt. And I am ready 
enough to think there is ſome Truth not only in this Obſervation, but 
in what he immediately adds; Idem inquit, & aliis quibuſdam Lapidibus acci- 


dit. For I cannot but attribute the extraordinary appearance of Colours 
; | in 


( 
in the Peacock- Tail Cual, to its being infected with the Succus Aluninis, having 
ſeen ſome Pieces of this pretty ſort of Coal ſhoot into true and genuine Alum. 

I ſhall only add, concerning theſe Shell, that if they be real Shells, their be- 
ing found in ſuch different Parts of the World, and at ſuch great diſtance 
from any Sea, may ſerve for a fair and convincing Argument of the Univer- 
fality of the Deluge. And if they be not Hells, but only Stones formed by 
(what ſome People call) fanciful and ſporting Nature, we may, at leaſt, con- 
clude thus much from it; That ſince even theſe Luſus Natura, theſe Freaks, 
and random Strokes of Nature, have not only a Beauty, but a real Uſe, no- 
thing in nature is made in vain: And that many other Fils that we now 
contemn as Toys and 'T rifles, fit only for furniſhing out a Muſzum, may 
have other remarkable Virtues, that may, in time,bring even them to be taken 
notice of, and valued, as well as the long neglected and deſpiſed Oſtracites. 

2. The golden Colour is from its being a Pyrites, that is, Iron-Stone. Again, Sing 
all the Conchitæ kind, but more particularly the Belemnitæ and Lapides Judaici, 
were known to the Ancients for Specificks in Gravel. | 


LXXV. Siliguaſtrum (quantum nobis innotuit) toto genere novus eſt dem- 1 1024 


que rariſſimus, nec inelegans Lapis. Sliquaſtrum autem appellare placuit, Stone; By 
qu Silique Lupin: vel alterius cujuſdam Leguminis, Valvulum alterum I Edv. 


Cavitate tamen repleta) non parum referat. Siliquaſtri Notz Generic — 


ſunt, quod fit Lapis figusa plerique ad Siliquæ Valvulum ( ſublato Concavo) ac- 
cedenti ; ex parte altera ſemper convexior ; & (/ Marmoris inſtar fortuito ex- 
politos excipias) minute admodum rigoſus, ſei, ut explicatius loquar, Crebro & 
eleganter malleolatus : Facie quaſi Oleo obduttus, reſplendenti : Textura fi com- 
ninuitur Belemnitis fere ad inſtar ftriata. ' Hujus Lapidis plures dantur Varie- 
tates quarum præcipuas ſolummodo nunc vacat recenſere.' tt | 
1. Siliquaſtrum ad Phaſeoli Valyuluny -quodammodo accedens; ſeu Siliqua- Fig.108 
um Phaſeolatum; Figuram Titulus indicat, Magnitudinem quod: attiner ; | 
Seſamciali eſt Longitudine, Dimidium Lucia Latum, vix Quadrantem eraſſum. 
Quoad Peripheriam, aliud Latus quodammodo falcatum' eſt, aliud (quod 
etiam magis acclive eſt) rectum: Extremum alterum linea obliqua cum duo- 
bus Angulis clauſum ; alterum non item. Ex parte prona ſuperficies rectili- 
ueis ſtriata eſt, cterum leviter rugoſa; & Color Anthracinus, niſi quod ad 
utrumque Extremum, paululum vireſcat. Ex parte ſupina, Accretione qua- 
dam Lapidea fœdatur, Coloris Rybiginofi. Inveni in Lapicidina Witneienfs, 
ſeptimo ab Urbe Oxon. Lapide; ſed rariſſime occurrit. Triplo aut Qua- 
druplo minores aliquot, in quibuſdam à jam deſcripto differentes, habeo, & 
lodina Stunsfeldenfi, in hac Provincia. wine ali Au eee e 
2. Hliquaſtrum Lupini, ſiliquam nonnihil referens; ſeu veniam dabis fic lo- Fig. lo. 
qui, Siliquaſtrum Lupinatum. Phaſeolato ſubinde brevior eſt, at ſemper latior; 
Colore incerto, ſed ut plurimum a prona parte nigro, vel ad nigredinem 
accedenti ; a ſupina rubiginoſo. Sed & utrinque variat quoad Colorem & 
ouperficiem. A parte Gibboſa Lineolis albis & Maculis neſcio quibus di- 
linkum vidimus; quod & Bufoniis Lapidibus, & Gloſſopetris quibuſcunque 
E er aliquando 
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_ - aſſhviando' accidit. Sed & inveni unum aut alterum cui a parte averſt 
_ . © neleio quid Appendicis adnaſceretur; in qua Virgulæ aliquot Tranſverſe 
 eonſpiciatur, quaſi amiſſi eujuſdam ignoti Veſtigia. Differt hic Lapis a 
præcedente præcipue, es ſit latior, magiſque rectus, a neutro latere 
falcatus. In Auglia Mediterranea non admodum rarus eſt hic Lapis. Vi- 
dimus in Latemia Garuordienſi in Bercheria Witneia & Charltonia apud Oxoni- 
enſes, ad pagum Rance in Comitatu Nortbamptoniæ, Honey-Comb-Laſh apud 
Maltonienſes, &c. oa udn 990, 
Duantur etiam in hoc genere Lapides, quos Piſi vulgaris & viciæ Siliquas 
æmulari dixeris. | 
Fig. 110. 3. Sliquaſtrum Minus Triangulum ; fea Minus Conche ad inſtar Roſtellatun, 
Colore & Superficie cum reliquis convenit ; at Tellinam aliquam, vel (mais) 
_ Cincham  parvam Anglicanam Liſteri, magis refert quam Siliquam. Verum ex 
facie, cum externa tum interiori, Siliguaſtrum ſe prodit. Stunfeldiæ habuimus 
in Agro Oxonienſi. | cot 
Fig.111. 4. Siliquaſtrum Oſſiculum e capite Aſelli Minoris referens. | 
Fig.112. 5. Siliquaſtro congener Punt fularia Gibboſa, - quandoque Tortilis, ſuperficie 
 * Marmorea : ſeu Siliquaſtrum Gibbeſum, Mfarmoreum, argute admodum plerique 
punctulatum. Superioribus magis 'Terſum & Expolitum eſt hoc Siliquaſtrun: 
ex prona parte nunc magis, nunc minus Gilbaſum; & Colore ut plurimum 
Nigricanti, alias Subviridi, Exalbido, &c. Ex parte averſa ſeu interiori, ne- 
feio qua Oſſea Appendice munitur, Coleris nigri vel rubeſcentiñ, ſed hoc in 
pleriſque deſideratur. Utrinque in Mucronem magis. obtuſum deſinit quan 
On In multis que videre contigit Exemplaribus, pars Gibboſz-Soli obver- 
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minutula admodum & creberrima oſtendit Punctula. Paſſim occurrit in 
Comitatu Bercheriana & Oxonienſi. Inveni in Lapicidinis ad pagos Marcha, 
| Garvord & Stunsfield.” oo Oo Sit 

a Ejuſdem Eapidis major Varietas.'' QB. . | 
g. 114. 7. Stliquaſtto accedens' Ricinus; ſeu Siliquaſtrum minimum inſtar Seminis Phoſe- 
oli, Ricinus Eapis Siliquaſtrum-elt omnium, quotquot hactenus videre contigit, 
minimum; quod: Ricizi Herbæ, vel etiam Phaſeoli cujuſdam minoris Semen 
quadantenus exprimat. Superne ſcaber eſt, plane ut Siliquaſtra proprie fic 
dicta; Colore aut Fafco aut Hrro-nitenti.. Infra vero decolor eſt & informis. 
Mineiæ inveni, inſtar Scarabzi Atro-uitentes ; Stunifeldiæ autem, & Atro-ui- 
tente & Fuſcos. ür 87 N. e ont | 
Conjioio quod hos Lapides quos nos Siliquaſtra diximus, poſteri ad mini- 
mum (ſi non hujus ſeculi Philoſophi) Piſcium Dentes & Ofſicula, tuto appel 
hverint: Certe quod. ad Siliquaſtrum minus Triangulum attinet, vidimus ali- 
quot Specimina, Officulis iſtis vulgo notis ex Aſellorum Capitibus non parum 

- -: - .eonſtmilia. 25 | | 
Hg. 115. 8. Bufonites Majuſtulus Atro-rubens inſtur Capſule Glandis Quercinæ. Colore 
undiquaque ex Atro-ſubrubente ; quoad cætera omnino convenit cum Figu- 
ra Boetii. Inveni in Lapicidina Furingdanenſi apud Bercherianos; ſod rarius 
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5. Bufonites Medius Rotularis alveolo utrinque donatus. Color in ambitu Fig. 116. 
ſabpallidus eſt; alveolus ab utraque parte rubiginoſus. Cum priore 

10. Bufenites Medius Orbiculatus, ſeu Bufonites vulgatior Anglicus. Majuſ- Fig.1 17. 
culo Atro-rubenti triplo aut quadruplo minor eſt. Colore inſigniter variat; 
alias Anthracino, alias Fuſco, ſive Hepatico, alias alio : Sed & nonnunquam 
Cæruleis maculis, & lineolis notatum vidimus. Unicum habeo craſſiuſculum, 

& cæteris minus depreſſum, Colore pallido aut exalbido ; Atro Limbo aut 
Faſciola fimbriatum. | 

In latomiis & ſalubetis Angliæ Meditterraneæ, paſſim obviam habuimus : 
at Specimen noviſſime dictum, in Lapicidina Faringdonenſi. Paſſim inveniun- 
tur & minores & minim1 orbiculati, & Forma quaſi in plano ovata. | 

11. Bufonites minimus à convexiori parte rugoſus.. In Agro Gloceſtrenſs & Ox- Fig.118; 
onienſi cum reliquis, ſed rarius. ' 

12. Bufonites Minor, Trochili ad inſtar Faſtigiatus, ſeu Bufonites Trechilus 
dictus. Coloris eſt ex Anthracino Subcœrulei, & Fimbria nigra donatus ; & ſa- 
buleto Faringdonenſi. 

13. Bufonites Minimus Trochilo affmis Calyculo Striato longilculo donatus. Caly- pr, 20 
culus ſtriatus Caſtanei Coloris eſt : Umbonis idem fere Color ac precedents. _” 
In Sabuleto Faringdonenfs aliquoties obſervayimus. TH 

14. Bufonites Scaphoides extremo altero latiore. In Lapicidinis Marchamie & Hg. ra f.. 
Garvordia, & ad Faringdoniam non admodum rarus.. | 

Omnes Bufonites ut id ſemel dicam, variant Colore ; at Anglicani ut pluri- 
mum ad nigrum Fuſcum, & Hepatiem accedunt. Hos Lapides Anglia ante 
hac inveniri non conſtat: Nam Bufonites D. Plot, in Hiſtoria Oxonienſi, hujus: 
loci non eſt, Bufonites D. Chriſtopheri Meret (ſi locum memini) Lapides non- 
erant, ſed ipſiſſimi Lupi Piſcis Dentes, &c. Quod quidem ſatis felieiter, ſive 
ab ipſo, five a quovis alio excogitatum : Quippe hi Lapides aliud non ſunt, 
me Jadice, quam Lyporum aliorumque Piſcium Dentes, habitu & veſtitu Lapi- 
dum perſonati. In fodina Garvordienfi ſeptimo ab Academia milliari, (ob rari- 
ores quos habet Lapides, diutius a me frequentata) tandem incidi in Maxillæ 
Piſcis ur videtur fragmentum, cui tres Bufonites, triangulato quodam ordine, 
arte inhzrebant : Bini ſcilicet orbiculati minores, & minimus tertius. Sed. 
de Bufonitibus hæc dicta ſufficiant ; quos fi id magis placeat, khthyodontes: 
Kutellatos in poſterum jure merito appellare poteris. | 

15. Plectronites levis Mucrone paulo acutiore. Plectronites non aliud eſt quam Rn 
[hthyodos quidam teretiformis, plectrum Gallinaceum referens radice Bufonitis 423. 
inſtar, excavata. Colore, Superficie, & Magnitudine, ut reliqui, Ehthioden- 
tes variant. Paſſim in Lapicidinis Bercherianis, cum Bufonitibus & Gloſftopetris 
inveniuntur. Striato perioſteo denudatos ſuſpicor quotquot Marmoris ad in- 
tar politos cernimus. - 

16. Pleftronites Major altiuſcule Striatus, Mucrone magis obtuſo. Hujus Eg. 124 
Lapidis non niſi duo exemplaria hactenus videre contigit. E Fodina | 
Sunsfeldienſt,. | 

17. Rhombus Minor, ſive Medius,, quem Rhombum appellare placuit ; com- 

prefior eſt quidam Lapis; præter, propter Cucumerini Seminis magnirudine, 


forma. 


Fig. 119. 


Fig. 12 1. 


Fig. 125, 


(510) | 
forma ad Rhomboidem accedenti. Ab uno latere convexior eſt, & Colors 
ut plurimum nigro ; ex altero planior & teſtacea quadam lamella obductus; 
quz mire ſplendet, Colore Anthracino vel ex Atro-rubenti, hæc Teſtula, five 
teſtacea Lamella, Figuram Rhomboidalem conſtituit margine quandoque 
leviter inclinato ; & quod materiz Elegantiam, elimatum Teſtudinis Exuvi- 
um quam proxime ſimilat. Invenimus in Lapicidinis Marchamenſibus & 
Charletoniæ. Dantur etiam & majores & minimi, & quidam Figura a 
Rhomboidali multum diſcrepantes, Rhombum quoad Materiæ & Coloris ele- 
gantiam excipit. | | 

Fig.126. 18, Scalpelius. Eſt autem Scalpellus, Lapis Figura ab omnibus hujuſque 
notis prorſus aliena. Quod ad Magnitudinem ſpectat & Colorem, cum 
Rhombo aliquatenus convenit. At Figura eſt omnino ſibi propria. Scadpellum 
nominare volui, quoniam Cultelli Mucronem quodammodo mentitur. Nam 
lamellatus eſt Lapillus, Figura tamen Trigonali, cum alio quodam Angulo 
minus eminenti. Facies altera omnino plana eſt & ſeſſilis; ſed altera ob demiſ- 
ſum Marginem, ſeu mavis tranſverſas quaſdam Lineas eminentes, undiquaque 

leviter acclivis. Charltoniæ habui cum priore. 
Ng. 127. 19. Bufoniti Congener Gibbus Lapis: ſeu Bufonites Giblus cognominatus. Gil- 
Lus autem Lapis ex re nomen habet; nam Bufonites eſt non ut reliqui plane 
ſeſſilis, ſed omnino arcuatus : adeo ut fi in plano poſueris, lucem ſubtus re- 
cipiat. Atque hinc a Doxſo elatiori, apud nos Gibbi nomen ſortitus eſt, 
In parte Gibboſa, foramen obtinet at Baſin latiorem ; ei prorſus ſimile quo 
czteri donantur Bufonites minores. In arenoſis Marchamiæ Lapicidinis in- 
venit optimæ ſpei Juvenis D. Johannes Archer, e Collegio Reginenſi: qui in- 
ter alios Lapides aliquam multos, ejuſdem duo vel tria habet Specimina. 

Nos poſtea in ſabuleto Faringdonenſi obſervavimus. 

Hactenus dictos Lapides ut & alios aliquam multos, quos in Anglia Mediter- 
ranea inveni, pro Piſcium Dentibus aliiſque Capitum Oſſiculis aut habeo, aut 
vehementer ſuſpicor. Cæterum & eorundem vertebras non paucas undiqua- 
que in Agris Gloceſtriæ, Bercheriæ, & Oxonii ſparſas, obſervare licuit ; quos 

omnes generali nomine. ; 
Fig. 128. 20. £hthyoſpoudylos appellare conſuevimus. Sunt autem ii vario pro condi- 
tione loci tincti; alii nigri, fuſci alii, quidam ſublutei aut cinerei. Magni- 
tudine etiam & Forma non minus varia ſunt quam Ichthhoſtea, ſuperius dicta. 
Invenimus qui Latrunculos Luſorios Magnitudine exſuperent; atque e- 
tiam viciæ Semine minores. In arenoſis Fodinis Marchamenſibus, ſine 
ulla fere (ut mihi viſum eſt) Materiæ Oſſeæ jactura conſervatos vidimus. 
Porro {hthyoſpondyli aut raro aut nunquam inveniuntur pluribus ſimul junc- 
tis, ut Piſcium Vertebræ; magno quidem Indicio, me Judice, has non 
eſſe Lapides ſpontaneos, ad Imaginem (cognatæ quantumvis Materiæ) Oſ- 
ſium formatos. Nam ſi Natura ſubterranea, quod Marina perficit, præ- 
ſtare conatur quidni eodem Opere ac Labore, quo Singularem Piſcis Verte- 
brarum, integrum ſaltem Sceleton, ut cætera nequeat, conficeret. | 
Fig.129. 21. Maxilla Piſcis Fragmentum Lapideum, cum adnatis Bufonitibus, 

. © Garvordiz inventum. 

| 22. Gliſſopetra 


232. Glaſſopetra exigua cum Mundilulæ fragmento Lapideo adnato. Fa- Ts 149: 
ringdon. 

15 24, 25, We found near Lhan Deilo in Caermarthenſbire, 26, 27, 28,n.:42.9.:59. 
29, on the Severn Shore in Gloceſterſbire; 30, at Gold in Monmouthſhire, 755 _ 
and all the reſt in the Iſle of Caldey in Pembrokeſhire. The 25th, Fig. 132.Fg123,r34, 
whereof we found great Plenty, muſt doubtleſs be referred to the Sceleton 4 N 
of ſome flat Fiſh ; the 23, and 24, I know not at all what to make of: Ng. 38,13 
The reſt are Modioli, or Vertebræ of Sea-Stars, for I have been long ſince 42, 145, 
fully ſatisfied, that all forts of Eutrochi and Aſteriæ mult be referred thither ;r44 143, 
not that I conclude that either theſe, or any other marine terreſtrial Bo- 14. 5 
dies, were ever really either Parts or Exuviæ of Animals; but that they 

bear the, ſame Relation to the Sea-Stars, that Glaſſopetræ do to the Teeth of. 

Sharks ; the Foſſil-Shells to the Marine ones, &c. 

Fig. 149,150. Repreſent a Lime-Stone Marble, we have lately diſcover d ina. es. 
Wales when poliſh'd. We have plenty of it, but few Pieces exceed 6, 9, Rus 
or 12 Inches Diameter, for tis only a fort of Alcyonium, incorporated in ſe- 
yeral ſmall Blocks of the Lime-Stone, whereof Fig. 149. 1 a Piece 
poliſh'd perpendicularly, and Fig. 150. horizontally. "Tis to me more 
beautiful than the Florentine Marble, but much more hard and ſubſtan-- 

N. B. This Stone is a fort of Coral, and the Lapidis Aftroitidis five Stella- By D. Slo 
ris primum Genus. Boet. de Bedt; or Aſtroites, Worm. Mus. It grows in the 1. 
Seas adjoining to Jamaica. It is frequently found Foſſil in England, I have 

ſome of it that will poliſh as well as Agat, which was many Years ſince found. 

out by Mr. Beaumont, 


LXXVI. 1. This Deſcription of the Giant*s Cauſway, I received from a I. gan 
Scholar and a Traveller, who went on purpoſe the laſt Summer 1692, with n 
the Biſhop of Derry to ſee it. It is in the County of Aurim, about 7 Miles &, R. Bak 
Eaſt of Colrain, and 31 Miles to the Eaſt of the Mouth of the River Derry. v. »-199- 
The Coaſt there is a very great height from the Sea: And from the Foot“ 
of the Precipice, there runs out Northward into the main Ocean, a raiſed ' 
Cauſway of about 80 Foot broad, and about 20 Foot high above the reſt of 
the Strand; its Sides are perpendicular, it was about 200 Foot in view to 
the Sea-Water. t 

This whole Cauſway conſiſts all of Pillars. of Perpendicular Cylinders, Hex- 
ages and Pentagens, of about 18 and 20 Inches Diameter, but ſo juſtly ſhot- 
one by another, that not any thing-thicker than a Knife will enter between 
the ſides of the Pillars. When one walks upon the Sand below it, the ſide 
of this Cauſway has its Face all in Angles, the ſeveral Cylinders (pardon the 
Impropriety of the Word) having ſome two, ſome three of their Sides open 
to View. The very vaſt high. Precipice does alſo conſiſt of Cylinders; 
tho” ſome ſhorter and ſome longer: And all- the Stones that one ſees on 
that Coaſt, whether ſingle or in Cluſters, or that riſe up any where out of 
the Sand, are all Cylinders, tho' of ever ſo different Angles ; for there are 
alſo Four-Squared upon the ſame Shore. R | 7 
2. The 


Foley, *. 
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2. The Giant's Cauſway is ſomewhat more than 8 Engliſh Miles North -Eaſt 


from the Town of Crain, and about 3 from the Buſh Mills, almoſt directiy 
North. It runs from the bottom of an high Hill into the Sea, no Man can 
tell how far, but at Lou- Vater the Length of it is about 600 Foot, and the 


Breadth of it, in the broadeſt Place 240 Foot, in the narroweſt 120 Foot. It 


is very unequal likewiſe in the Height, in ſome Places it is about 36 
Foot high from the Level of the Strand, and in other Places about x5 Fr. 
It conſiſts of many thouſand Pillars, which ſtand moſt of them perpendi- 
cular to the Plain of the Horizon cloſe to one another, but we could not diſ- 
cern whether they do run down under ground like a Quarry or no. Some of 
them are very long and higher than the reſt, others ſhorr and broke ; ſome 
for a pretty large ſpace of an equal Height, ſo that their Tops make an even 
plain Surface, many of them imperfect, crack d and irregular, others entire, 
uniform and handſome, and theſe of different ſhapes and ſizes. We found 
them almoſt all Pentagonal or Hexagonal, only we obſerved that a few had 
7 ſides, and many more Pentagons than Hexagons, but they were all irregu- 
lar: For none that we could obſerve had their ſides of equal Breadth ; the 
Pillars are ſome of them 15, ſome 18 Inches, ſome 2 Foot in Diameter, none 
of them are one entire Stone, but every Pillar conſiſts of ſeveral Joints or 
Pieces, as we may call them, of which ſome are 6, ſome 12, ſome 18 Inches, 
ſome 2 Foot deep. _. X | 5 
Theſe Pieces lie as cloſe upon one another as *tis poſſible for one Stone to 
lie upon another ; not jointing with flat Surfaces, for when you force one 
off the other, one of them is always Concave in the middle, the other Con- 
vex. There are many of theſe kind of Joints, which lie looſe upon ſome 
art of the Cauſway, and on the Strand, which were blown or waſhed off the 
illars. Theſe Joints are not always placed alike, for in ſome Pillars the 
Convexity 1s always upwards, and in others it ſtands always downwards. 


| When you force them aſunder, both the Concave and Convex Superficies are 


very ſmooth, as are alſo the ſides of the Pillars which touch one another, 
being of a whitiſh Free-Stone Colour, but a finer cloſer Grit; whereas when 
we broke ſome Pieces off them, the Inſide appeared like dark Marble. 

The Pillars ſtand very cloſe to one another, and tho? ſome have 5 Sides, 
and others of them 6, yet the Contextures of them are ſo adapted, that there 
is no Vacuity between them; the Inequality of the Numbers of the ſides of 
the Pillars, being often in a very ſurprizing and a wonderful Manner, 
throughout the whole Cauſway, compenſated by the Inequality of the 
Breadths and Angles of thoſe Sides : ſo that the whole at a little diſtance 
looks very Regular, and every. ſingle Pillar does retain its own Thickneſs, 


and Angles and Sides, from Top to Bottom. 


Thoſe Pillars which ſeem to be entire as they were originally, are at the 
Top flat and rough, without any Graving or Striate Lines; thoſe which 
lie low to the Sea, are waſhed ſmooth; and others that ſeem to have their 
natural Tops blown or waſhed off, are ſome concave, and others convex. | 

The high Bank hanging over the Cauſway on that ſide which lies next it, 


and towards the Sea, ſeems to be for the moſt part compoſed of the ems | 
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ſort of Craggy Rock only we ſaw a few irregular Pillars on the Eaſt-Side, 
and ſome | farther on the North, which they call the Looms, or Organs, ſtand- 
ing in the ſide of a Hill; the Pillars in the middle being the longeſt, and 
thoſe on each ſide of them ſtill ſhorter and ſhorter : But juſt over the 
Cauſway, we ſaw as it were the Tops of ſome Pillars appearing out of the 
des of the Hill, not ſtanding, nor lying flat, but ſloping. | 
We ſuppoſe each Pillar, throughout the Cauſway, to continue the ſame to 
the very bottom, becauſe all that we ſaw on the Sides were ſo. 

N. 3. The ſeveral ſides of one and the ſame Pillar are as in the Planes ofa. þ.:-4. 
Chryſtals, of very unequal breadths or lengths, call it either, when you mea- 
ſure them Horizontally ; and that in ſuch as are Hexagonal a broader Side 
always ſubtends, or is oppoſite to, a narrower, which ſort of Geometry Na- 
ture likewiſe obſerves in the Formation of Chryſtals. IE 

3. Among the ſeveral Figur'd Stones already deſcribed by Authors, I find By Dr. Tho. 
none that has more Agreement with thoſe which compoſe our Giant's Cauſway bleu. 
than the Entrochos, the Aſtroites or Lapis Stelaris, and the Lapis Baſanus or? 
Baſaltes : And yet for all the great Reſemblance they have in ſome Parti- 
culars, they differ very much in others. 

The Entrochos. agrees with the Pillars of our Cauſway in that it is a ſtony 
Subſtance, formed by Nature Clumm- wiſe, and conſiſting of 20 or 30 ſeveral 
Internodia, or Joints, ſet one a-top of another; but then it differs in that its 
outward Shape is round and Cylindrical ; in its having a Hole, or Pith, run 
from top to bottom through all the Joints ; in the ſetting on, or way of 
fitting one Joint to another; and in its Size and Magnitude. 

The Aſtroites or Lapis Stellaris is not only ſhap'd Column-wiſe, as the En- 
trochos, and jointed with ſeveral Iitemodia cloſely adjuſted to one another, 
but its Sides are Angular. But then it muſt be obſerved that the Sides of the 
Aſtroites are always ſulcated or a little furrowed, and are conſtantly Pen- 
tagons; whereas the Iriſp-Stone has its Sides perfectly ſmooth, and plane, and 
ſometimes in Hexagons and Heptagons as well as Pentagons. Moreover the 
Aſtroites has Furrow'd and Protuberant Rays ſtriking from its Center, ſome- 
what as they draw a Star, whence it has its Name; that adapting the Con- 
cavities and Convexities together, cauſe the Coheſion of the Joints to one 
another: whereas the Internal Superficies of the Internodia in our Iriſh-Stoxe 
ſends forth no ſort of Rays from its Center, and unite to one another by a 
quite different Articulation. For beſides what Dr. Foley remarks of the bot- 
tom or top of each. Joint, — a large round Concavity or Cenvexity that 
extends it ſelf from the Center of the Stone within an Inch or two of the 
Angular Circumference ; examining two Joints that were ſent up from the 
Place hither to Dublin, I obſerved likewiſe, that the bottom or top of each 
Joint round this Concavity or Convexity either riſes with an eminent Verge, 
or Ridge, if it be Concave in the Middle, or if it be Convex, is hollowed with 
ſuch a ſort of Groove, as to receive cloſely into it all the eminent Ridge 
of the next Joint either above or below it : ſo that each Superficies in 
the Articulaticns adapt themſelves on all ſides ſo exactly one to the other, 

Vor. II. . U uu | as 
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as tis poſſible for two Bodies, that are only Contiguous and not C : 
The Aftroites alſo, as well as the Eutrochos, differs extremely from our 
Stone in its Size, or Magnitude ; for the largeſt that is found of either of 
thoſe kinds, do not much exceed the thickneſs of a Man's Thumb, whereas 
our Columns are ſome of them two Foot in Diameter. Yet this diſpropor- 
tion of Bulk is not ſo conſiderable a difference, ſince we obſerve that Nature 
affects the like Diſparity in other of her Works, and thoſe too nearly allied, 
and evidently of the ſame Tribe, or Family. Our ſmall Jointed Raſhes 
or Reeds, and the largeſt Eaſt Indian Bambou, one of which I remember 
to have ſeen in Holland above 26 Foot high, and as thick as a Man's Middle, 
are yet Plants of the ſame Species and Claſs. | | 
But nothing among all the Poſſz} Tribe that I have ſeen or read of, comes 
ſo nigh in all reſpects in its Formation, Subſtance, Size, Way. of growth or 
Manner of ſtanding, Cc. to the Columns whereof this Cauſway is compoſed, 
as the Lapis Baſaltes Miſneus, deſcribed by Kentmannus in Geſuer de Figuri; 
Lapidum, whereof he ſays there is a great large Bed within three Miles of 
Dreſden in Saxony. He gives the following Account of it thus in his own 
words. Lapides Anguloſi plures coagmentati Baſalton repraſentat, qui creſ- 
cit forma & magnitudine- Fici mediocris, Singularis quidem — Copioſus atque 
ita Junctus Coaptatuſque, veluti ab Arculario arte commiſſus eſſet; ſeptem, Gs 
quinque, nonmunquam ſed rarius quatuor Angulorum : Omnizo Figura Tra- 
bis erectæ, foris Levis, & Tadtu minime Aſper, Ferrugineus, Ponderoſus, Duritie 
velut Adamantis; Hi Lapides fic Coagmentati © terra Uluas decem & ſcpten 
extant 3 quanto ſpatio intra Terram condantur, uemini adhuc exploratum «<. 
Bur, I find this difference between theſe and the Miſuean Baſahos, that its 
Columns were one entire Piece from top to bottom, whereas our Iriſh Baſaltes, 
is compoſed of Columns divided into many Foints. So that I think it may 
not improperly be called, to diſtinguiſh it from this and all other Foſ#b ;. 
Lapis Baſaltes vel Baſanos Maximus Hibernicus Augulis minimum Tribus, 
plurimum Otto conſtans ; crebris Axticulis fibi invicem affabre coujuxttis, ſed 
facile ſeparabilibus, Geniculatus. | ret 
Whether our Hi Baſaltes can pretend to the Name Baſancs,. on the ſame 
account the Miſnean does, from the Greek word Baozri/s, Explaro, becauſe 
it has the property of the Touch-Sone, that ſhews by Lines drawn with. 
Metals on its ſmooth Surface, which are Genuine, and which Adulterate, 
I cannot poſitively ſay; becauſe thoſe Pieces I have, are ſo rough, that 
unleſs fome part of the Superficies were artificially poliſhed, the Experi- 
ment cannot be made: Yet I have reaſon to believe it would ſucceed, 
were the Stone poliſhed ; becauſe I find Black Marble in general, ſo it be 
of a cloſe Texture and hard, as this is, always partakes of that property. 
4 fh 4. To have a juſt Idea of this wonderful Froductien, I propoſed the laſt 
Sede, Summer 1697, to ſome Philoſophical Gentlemen here in Dublin, that we 
* y ſhould employ, at our common Charge, one Mr. Sandys, a good Malter 
Molineux, in deſigning and drawing Proſpects, to go into the North of Lelaud. 
Ar geg and upon the Place take the genuine and accurate Figure of the whole 
Rock, with the natural Poſture of che Hills and Country about oa 
| me: 
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ſome diſtance. Accordingly we ſent him away with ſuch Iuſtructions as I 
drew up for him, and he returned ſoon after with a fair and beautiful 
Draught very expreflive of each Particular we deſired. 

A. The Great Canſway, which is from B. to C. 135 Yards, from D. to 
E. 120 Yards, and from F to G. 64 Yards. 

H. The Imperfeft Cauſway, which is 120 Yards long. Eg. 151. 
* oro, the ſame as thoſe of the Cauſway, which lie on their ſides in 
ill. 

K. Rocks in the Sea, which appear to be the ſame ſort of Stone. 

L. The Organs, which are Pillars, the ſame with the Cauſway. ' 

M. The Chimneys, which are Stone and make that Figure. 

The Prick d Line in the Cauſuay, ſhews how far the Sea flows at High- 


Water. i - 
Fig. 152. The Proſpect of the Eaſt-Side of the Cauſway. Fig. 15 2. 
rrp are alſo ſeveral of theſe kind of Stones ſeen in the ſides of the 
Rocks. | 


. Burt the moſt inſtructive part of the Scheme is that which expreſſes all 
the various Figures of the ſeveral Joints and C:lumns that have been found 
by careful Obſervation to make up the Cauſway. | 
N. A Joint but of 3 Sides. Fig.153. 
O. A Joint of 4 Sides. a 
P. A Joint of 5 Sides. 
Q. A Joint of 6 Sides. 
R., A Joint of 7 Sides. 
S. A Joint of 8 Sides. | 
Fig. 154. A piece of a Column of 6 Sides, tranſverſly divided in the mid- Hg. 154- 
dle, the uppermoſt part a. laid cloſe by the lower part b. that the Man- 
ner the better and more plainly appear, how the Convexity or Riſing 
of the Joint below, mark'd c. was let into the hollow of the Joint above, 
mark*'d d. when that was in its native Poſture, ſtanding a-top and cover- 
ing it. By this ſort of Articulation the ſeveral Joints of the Columns, whe- 
ther they conſiſt of 3, 4, 5, 6, 7, or 8 Sides, adapt and unite them- 
ſelves to one another; and obſerve in all the ret of the Figures, c. de- 
notes a Convexity or Rifing ; d. a Cavity or Hoſlowneſs, in the Stone. | 
Fg. 155. Is a Collection of 7 Columns as they fland together in the Cauſway ; Fig. 1 5 5, 
and ſhew that _ the Pillars differ from one another in their Shape and 
Angles, yet they adjuſt their Sides in ſuch a manner to the next immediate 
adjoining Columns, that there remains no Vacuity between them: For the 
Pillars are of ſuch various Figures, that all ſort of Interſtices, of what ſhape 
ſoever, are entirely fill'd up by one or other of them. e eee the ſides of the 
Pillars, which ſhew by their ourward Surface that each Column conſiſts of 
many Joints placed one above another, from top to bottom; and theſe 
Joints ſo cloſely contiguous, that only a ſmall Creviſe or Line ſeems to 
ſerer them; ſome with their Convexities uppermoſt, as thoſe” mark'd c. 
others with their Concavities, as thoſe mark d 4. 
| Uuu 2 The 
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The Triangular, Quadrangular, and Oftangular Pillars are much fewer in 
Number than thoſe other Figur'd Columns : So that they do not come readi- 
ly in ſight, except they be carefully ſearched after. - 

But this ſort of Stone is not more remarkable for being cut thus naty- 
rally inro Regular Geometrical Figures, than for being found in ſuch plenty 
and vaſt abundance in many parts of this Country, for 4 or 5 Miles about. 
For beſides what goes under the vulgar Name of the Giant's. Cauſway, which 
it ſelf alone is of a great Extent, and how far it may run into the Sea none 
can tell, there are many other Collections of the ſame kind. of Pillars, ſitu- 
aced in and about this Place; as two leſſer but more imperfe& and broken 
Cauſways as we may call them, that both lie at ſome. diſtance on the left 
Hand of the great one, as you face the North; and. a little farther into 
the Sea ſome Rocks ſhew themſelves above Water, when the Tide is low, 
that ſeem all made ſtill of the ſame Stone. And if you aſcend towards the 
Land in the Hill above the Cauſway next and immediately adjoining to it, 
you meet with more of the ſame ſort of Pillars, but in a different Situa- 

tion, not perpendicular and. erect, but lying as twere on their Sides in a 
flanting Poſture. | os 

Beyond this Hill Eaſtward, at ſeveral diſtances, ſtand many Sets of 
Rraight and upright Columns ranged in curious Order along the ſides of 
the Hills : That Parcel of them which is moſt conſpicuous and neareſt the 
Cauſway, the Country People call the Looms or Organs, from its formal Shape; 
which is ſo very regular, that all its ſeveral Pillars may be diſtin&ly counted, 
and they are juſt 5o in Number ; the largeſt and talleſt, at leaſt 4o Foot 
high, conſiſts. of 44 diſtin& Joints, and ſtands directly in the middle of 

all the reſt, they gradually decreaſing in length on both ſides of it, like 
Organ Pipes. | ; 
Four Miles Weſtward of the Giant's Cauſway, a Mile and a half diſtant 
from the Sea, three Miles from the Town of Coleraine, and about two from 
Dunluce, an old Seat of the Marquiſs of Antrim, ſeveral Ranges of tall Pil- 
lars ſhew themſelves, along the ſide of a Rock, for about 3 oa Paces toge- 
ther; a Church within a quarter of a Mile of them call'd Baliwilar 
Church, I am told, was built for the molt part with Stone taken from thoſe 
Pillars, which are all. of the fame ſort 00 e with the Columns of the 
Siam Cauſway, (as I find by carefully examining and comparing together 
Pieces of them both I have now by me) and like \thoſe too, conſiſt of re- 
gularly cut, looſe and. diſtints Joints placed one pon the top of t'other; 
but in theſe reſpects they differ. | 

1. That ſome of theſe Inland Pillars are of much larger Size thau any in 
the Cauſway, being two Foot and a half in Diameter. ; 

2. That there are only found among theſe, ſuch as have-3, 4, 5, and 6 

Sides, and none that have 7, and. 8, like ſome of the Giant's Cauſway. 
3. That the Joints of theſe do not obſerve that kind of. Articulation, by 
- Cavities and Convexities, as thoſe of the Cauſway do; but their upper and 
lower. Surfaces touch only in Planes, and. they ſtand. united by mn 
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of their Weight and Preſſute alone; ſo. that a ſmall force will fever 


| Bat I find by obſerving the manner of the Commiſſure, or way of Arti 
culation, in - fix Couple of the ſeveral ſorts of Joints of 3, 4, 5, 6, 7, and 8 
Sides, which I bad raiſed. on purpoſe, and taken out of the Cauſway, as they 


were naturally fellow d in Pairs, that ſome of the Joints actually want this 


Cavity-and Riſing, as thoſe of 4 and 6 Sides I have now in my Houſe, and 
are only united to one another by Superficies touching cloſe in Planes that 
run a little ſlanting and not parallel to the Horizon. Yet this may be 
only a chance Formation, fince the univerſal Jointing of the whole Cauſ- 
way, is certainly otherwiſe. But I muſt take notice, that the Hollows and 
Convexities are not conſtantly form'd and moulded in the Stone with all 
that accuracy and circular exactneſs, the Artiſt has pleaſed to expreſs them 
in the Figure. ' 8 

Theſe Cavities in ſuch Joints as are rl and lie expoſed to the 
open Air on the Surface of the Cauſway, afford no ſmall uſe and advantage 
to the Poorer ſort of People in the neighbouring Country, with whom 
it is a common Practice in the, Summer- Time, when they want Salt, to fill 
theſe natural Baſons with Sea-Iater, which * reaſon of their Shallowneſs 
are of ſo commodious a Shape, that in the ſpace of four Tides they find all. 
the Water that as left in them exhaled, and the Salt remaining dry in the- 
bottom of the Hollows... old e wart ena 

But there is another Irregularity I muſt take notice of, which is, that 
one of the Joints, of the , Cauſway, a Pentagon, ſent me hither to Town, is 
Cavous both at top and bottom: But the general Formation is this, that 
if a Joint be Coxcave at one end, the other end is Convex. | 

The valt towering Height of. thoſe: irait-jointed Pillars, eſpecially of 
thoſe that are moſt ſlender. and. the perfect among them, is truly very 
ſurpriſing, There are in the Cauſuay, ſome of 33, others of 36 Foot high. 
above the Strand; and, as I ſaid before, ſome among the Organs equal 40 
Foot in height. How far theſe may be continued under Ground, is not 
yet diſcovered :. But a Gentleman of my accquaintance- traced one of the 
talleſt Pillars of the Cauſway by digging into the Strand, and it continued. 
Rill of. the ſame , Make and Figure, jointed as it was above, for the depth 
of 8 Foot together, and he found no reaſon to doubt but he might have 
traced it much farther.. FFC 

This is obſervable, that commonly the Joints; as well of the Iuland 
Pillars, as thoſe of the Cauſway, as they have their Situation nigher the 
Earth, are longer and taller than thoſe towards the top of the Column; 
but no difference is obſerved. in the Cavities or Riſings of. the Joints, as 
they are placed higher or lower in the ſame Pillar: they continue much 
the ſame, as to their Depth. or Protuberance from top to bottom; yet 
the utmoſt top of ſuch of the Pillars that ſeem compleat and entire, 
always terminates with the Joint that is flat on the upper Side, and no 
vay either Concave or Convex like all the reſt below it. I 
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As to the Internal Subſtance of this Stone, tis of an extradrdinary 
hard, cloſe, and compact Texture: Its Greet or Grain, ſo very even and 
fine that it hardly appears, unleſs viewed near the Eye, and when the Stone 
is newly broke: Then it ſhews it ſelf on its Surface like a very minute 
ſmall gliſtning Sand 8 interſperſed with the reſt of the Solid; which 
by reaſon its Parts are ſo firmly combined together, has ſomething more 
of gravity, in proportion to its Bulk, than moſt other ſorts of Stone; un. 
leſs ſuch as partake of the Marchafite or Pyrites, and are more ponderow 
than uſual from a Metalline Principle, being an Ingredient in their Com- 
poſition ; of which this does not at all participate, or at leaſt not in any 
conſiderable quantity, that I can diſco ver nens 
It ſeems as if it were one plain homogeneous Body, without any mix- 
ture of Cochlite, Belemnite, Veins of Spar, or ſuch Hke extraneous Matter, 
ſo commonly met with in moſt other ſtony Concretes : Nor can there he 
obſerved Rays, Furrows, Strie, or any manner of Lines running along its Su- 
perlicies ; ſo that it is capable of a good Polifh, and I find has in perfection 
that quality of the Lapis Lydins, Baſamus or Touchſton?, ſo mueh celebrated 
of old, for ſhewing the various Impreſſions different Metals make upon it 
when rubb' d or drawn along its Surface; but being a Stone naturally divi- 
ded into ſmall Pieces or Joints, and of ſo hard a Body, that it turns or 
breaks the Edges of the beſt Tools, when they offer to eut it, it ſeems un- 
fit for the imbelliſning of Houſes, and all the other greater uſes of Archi- 
tecture and Statuary., CC 
Its rough and natural Outſide that's expoſed to the open Air, ande beating 
of the Weather, is of a whitiſh Colour, much the ſame with that we ſee 
on common Rocks, and Lime-Stone ; but the Inſide, when you ſever one 
Piece from another, is of a blackifh Iron-Gray, like that of the beſt black 
Marble before tis poliſh'd, but ſomewhat of a darker Shade. And indeed 
I can difcover bur little, if any, difference between'the Subſtance of this 
Stone and that of Marble. Tis true, the moſt common fort of Marble is 
not near ſo hard and cloſe a Body: yet that does not import much, ſince 
tis known that ſeveral kinds of Marble vary extremely from one another 
in hardneſs. | a re”. n i ie en. 
Setorgius Agricola, in his Book de Natura Feſſttium, has à Paſſage (and 
which I find confirmed too, by a later Author living in that Country, 
Lachmand de Fuſſililus, Cc.) wherein he mentions a ſort of Marble found in 
the Diſtri& of Hildeſheim in Germany, that ſeems to bear in ſeveral reſpec 
a great analogy or agreement with this Stone of the Giam*s Cauſway. . 
Hildeſheimo quoque e regione Arcis Marieburgi Colis eft plenus Lapideis Tri 
bibus, quarum Capita interdum eminent, ſunt vero perlonge acervatim pofite, inqie 
medio earum Terra eſt Colore Nigro; Ferro aut altero Lapide percuſſæ, non aliter a 
Marmor Hideſheimum Cornu Uſti virus olent, omninoque ex eadem Materid 
ſunt, He does not indeed tell us the preciſe Figure of theſe Marble Beams, 
yet it ſeems probable at leaſt that ſome were ſquare, which makes him 
call them, Trabes Lapidez. But however that might be, this I'm aſſur d 


of from frequent Experiments, that the Marble of the Giant's 9 
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like theſe ſtony Beams, when forcibly ſtruck with another Stone or a Bar of 
Tron, ſends forth a ſtrong offenſive Scent like burnt Horn. ! 

LXXVIL The beſt way to explicate the Vegetation of Rock Plants, is, firſt Sas e 1 
to repreſent the ſeveral Ways of the Growth of Sar, which (to paſs by Nat. of 
the Account from Heluetia, that Snow by long lying and continual Froſts Plans 3, 
is hardened into Spar) I obſerve to be three; either, 1. it takes a Being from a5. —— 
Steams alone; or, 2. from Steams coagulating either Dew as it falls on the p. 744. 
Ground, or Waters iſluing from the Joints of the Rocks under Ground; or, . 1K 
3. it grows from Earths and Clays. We have an Inſtance of the firſt in 
many Grotto's, where ſome Spars, produced from Steams alone, hang from 
the Roofs like Licles ; Lead-Ore often growing in the ſame manner: And 
as this Spar grows downwards, ſo, in many places from the Sides of it, there 
iſſue little Plants of Sar which ſhoot upwards, contrary to the Growth. 
of the other. Thus Sars grow from Steams about the Baths at Buda in 
Hungary, according to the Relation of Dr. Brown. An Example of the ci i 
2d is given above; where tis ſaid, that at a certain Place in ah, Chryſtals x XIX. 
(which are a fort of Snart) are produced in clear Evenings, by a Coagula-1x * ” 
tion of Dew falling on xitrows Steam. We have ſome of the like riſe 
on Mendip- Hills; our Miners finding ſometimes in Roads, where the Earth 
is bare, triazgular Chryſtals, about 2 Inches in length, and an Inch over; not. 
with ſharp Angles, like the triaugular Glaſs, but with round and blunt An- 
gles, and carried up round at the Ends like a: Covc-Nut; none of theſe be- 
ing ever found in digging. I have alſo ſeen of the ſame fort, which were 
taken up in Gloucefterſdire. So again it's commonly ſeen; in Grotto i, that 
Steams, ' coagulating Waters, iſſuing from the Joints of the Clefts, produce 
Sars of all Colours. As to the 3d Way of Generation, to wit, from Earths. 
and Clays, becauſe I do not remember to have met, in any Author, with a 
ſatisfactory Account thereof, I ſhall briefly-relate/to you what L have obſerved, 
herein. 1 2 ua hir 
There are in Mexdip-Hils, and generally where Mines. are, ſuluerraneuus vid. gl. 
Vaults or Grctto*s, whereot ſome which are pretty deep, and admit not Air. 
too freely, and have other Conditions required, are ſaid, by our Miners, to 
be Quick, having often Ore in them, and ſtill liveiy-eolour d Earths, with 
ſome Moiſture and livehy Spars: Others admitting Air 2 or 3 vays, and. 
having in them black and. moiſt Rocks, and dry and rotten ſhelly Stones, 
dark Earths, barren Sands and the like, being ſaid to be dead... I have 
often ſearched both; and in ſome of the former, particularly in one of them, 
which is 35 Fathoms deep, by a: perpendicular Line (though the oblique- 
Deſcent of it, makes it above 30 Fatlums to thoſe that go into it) Ldiſcoter- 
ed this Proceſs of Nature in tie Formation of Har. There are in the Bottom: 
ot this Grotto fore Beds ob Clay, and others of a liver- colour d Earth, 
which I take to be as good a. Bole as any now in uſe i it is. iuſipid to the- 
Taſte, bur ſmells well, eſpecially. When died forz as it lies, it is moitt: 
und like Paſte, made ſo partly by the diſtilling Waters, and party, by a 
eam 
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Steam incumbent on the place raiſed from thoſe Waters by the Mineral Er 
ments. This Earth and Clay there ſhoots up every where in Spires in al 
— . — in Height, from the firſt Buddings out of it, till it comes al. 
moſt as high as a Man's Finger; the biggeſt of them being in Thickneſs a. 
bout an Inch Diameter. Theſe Spires are all ruled up with irregular Ridge 

and Furrows, and ſome ſooner, ſome later, begin on the Top to be congeal'; 

| into Spar; and ſo gathering a Cruſt downward by degrees, are all at la. 
| turn'd into an abſolute vhite Spar, with ſome Diaphancity. I diſcovered 
the ſame Earth in ſome places there growing Spherical, which, whilſt it is 
Earth, it is ſtill ſticking in its Bed; but afterwards, as it comes to be cruſted 
over, and at laſt to be turned into Spar like the other, it grows clear of 
from its Root, as Fruit falls from the Tree when ripe. I haye by me of 
theſe ſpherical Stones, from the bigneſs of an. ordinary Bullet, to that of a 
great Pin's-Head, ſome turning to Spar ſooner than others: I found fone 
quite grown off, ſome half grown, ſome white Spar outwardly, and ray 
Earth in the middle, ſo that the Proceſs was as plain to me as I could wiſh, 

| I faw the ſame Earth in ſome places there growing in an exact Oval Form, 
and turning into Spar not Oval, but raiſed, on both ſides with an Edge 
round it like Apricock-Stones : And as theſe Spherical and Oval-Stones are moſt 
exact in their Figure; ſo, notwithſtanding the Rector fails in this Vault, to 
give a true Sexangalar Figure to thoſe which I ſaid ſhoot up Pyramidalh; 
yet there is a certain place on theſe Hills, where the Sars grow all ſexanyu- 
lar, both Points of them terminating. into a Pyramidal | ſexangular 
likewiſe, as the Veins of Chryſtal found in Zaly produced by a Coagulation 
of Dew; theſe with us probably having the ſame. riſe, lying alſo on the 
Surface of the Earth. Here I may acquaint you, that I find Talk on theſe 
Hills growing ſexangular; the Ruſt, which oftentimes lies over Veins of 
Lead-Ore in many places, ſhoots up Pyramidally, and is bounded round with 
| 6 Angles, and ſometimes with 5: Lead- Ore itſelf often ſhoots up P/ 
= ramidallh, with rough irregular Lines round it, and in ſome places I find 
fit bounded round very regularly with 4 Angles ; in other places it grows 
branched like a Plant, as I have feen in a Mine where the Stone-Plants 


the ſeveral figur d Stones, which we find in Mines and elſewhere, by ſay- 
ing, That they are part of Plants and Animals, or whole ones; petrefied 
it ſeems not to be grounded on Practical Knowledge. Thus when we find 
ſeveral ſorts of Shell-Fiſþ in Mines, as there are ſome in the Clay where thoſe 
Stone- Plants grow, we muſt not fly to Petrefaction, as though they had been 
brought there by the Sea or otherwiſe, and fo petreſied; but we muſt 


| 
| | S_ 7 
As to that Opinion which generally ſolves thoſe various Phenomena oi 
take that to be (as it is truly) the natural Place of their Birth; ſome ot 
| them being raw Clay, others with the ſame Texture with the Rock where 
| they grow, and others of as abſolute a ſhelly Subſtance as any in the Sea: 
| | theſe being only different Gradations: of Nature, which can as well pro- 
[ duce Shells in Mines as in the Sea, there being no want of ſaline or earthy 
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Particles. Nor is there 170 great difference betwixt ſome ſorts of Sars, 
and Sa- Shell; neither do I know, why Shels might not as well be produced 
in Mines, as any ſort of Sars are in the Sea: for inſtance; the Fungi Ma- 
rini, which are of a Parry ſubſtance, ſome of them having their Surface all 
wrought with Flowers, as it were, which are only the Terminations of Sparry 
Cells, as in Coral; and Coral it ſelf is a fort of Spar, which ſo well reſem- 
bles our Stone-Plants in its growth, eſpecially it ſome of ir be jointed, as 


Mr. Ray informs us, that I know not a more apt Name for theſe than to 


call them Mineral Coral; unleſs fome haply will rather ſay, they are Fluvres 
Arboreſcentes internodiis diſtin&#i ; and as I find the Bodies and Branches of ſome 


Gral are all ruled up with Lines, ſo are many of theſe in ſome Mines, and 
are terminated with Cells like it. | 


different Stone yield us quite different Species of Shells, not only one from 
another, but from any thing in Nature beſides, which either the Land, 
ſalt or freſh Water, does yield. I have obſerved the ſame thing ſome 
Years ſince, and have now by me ſeveral Species of Srone reſembling Shel- 
Fiſh, which I gathered from plowed Fields and Quarries, that are ſcarce to 
be parallell'd, as I judge by all the Collections of Sea-Shells extant. 

To examine this Opinion of Petrefication further; I only find, that the 
Thing ſuppoſed to be Perrefied becomes firſt cruſted over with a Stony Con- 
cretion, and afterwards, as it Tots away inwardly, the Lapideſcent Juice 
inſinuates it ſelf by degrees into its room, and makes at laſt a firm Stone, 
| reſembling the thing in Shape; which may lead ſome to believe it really 
Petrefied. But, though a real Petrefaction were allowed in ſome Caſes, it 
would not be rational to plead this in all the figured Stones we ſee, in re- 
pard of thoſe many grounds we have for the contrary. Bur I take theſe to 

the chief Reaſons which make ſome ſo ready to embrace ſo generally 
this Conceit of Petrefattion, becauſe they are prepoſſeſs d with an Opinion a- 
gainſt the Vegetation of all Stones, and for that they think it impoſſible for 
Nature to expreſs the ſhapes of Plants and Animals where the Vegetative 
Life is wanting, this being a Faculty peculiarly belonging to the Soul : 
whereas they ſeem to err in both ; for as what hath been ſaid concerni 
our Stone-Plants, may ſuffice to prove their Vegetation, ſo it will be as — 
to ſhew, that Nature can and does work the Shapes of Plants and 3 
without the help of a Vegetative Soul, at leaſt, as it is ſnut up in common 
Seeds and Organs. To be fatisfied of this, let them view the Figurations in 
Szow ; let them view thoſe delicate Landskips which are frequently (at leaſt 
in this Country) found depicted on Stones, carrying the reſemblance of whole 
Groves of Trees, Mountains, and Valleys, &c. let them deſcend into Coal- 
Mines, where generally with us the Clifts near the Coal are all wrought 
with curious Repreſentations of ſeveral ſorts of Herbs, ſome exactly re- 
ſembling Fern. Branches, and therefore by our Miners call'd the Fern- Be anch 
Cije ; ſome reſembling the Leaves of Sorrel, and ſeveral ſtrange Herbs, which 
haply the known Vegetable Kingdom cannot parallel; and though it could, 

Vol. II. R R here 


Mr. Liſter judges that Shells found in Stone-Quarries were never any part „ s,,, 
of an Animal, and gives this probable Reaſon for it, becauſe Quarries of Sea. KKv. 
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here can be no Colour for a Perrefaction, it being only a 1 Delinea- 
tion. The like may be ſaid of Animals, which are often found depicted on 
Stenes; as all Mineral Hiſtories will ſufficiently inform them. Now ſince 
here is no Place for Petrefattion, or a Vegetative Soul, we can only ſay, That 
here is that Seminal Root (though hindred by the unaptneſs of the Place to 
| | proceed to give theſe things a Principle of Life in themſelves) which in the 
| firſt Generaticn of Things made all Plants, and, I may ſay, Animals riſe up 
L in their diſtin& Species; God commanding the Earth and Waters to pro- 
| duce both, as ſome Plants and Animals riſe up ſtill in certain Places, with- 
| out any common Seed. 

It is a Thing of very difficult Search, to find what this Seminal Root is, 
which is the efficient Cauſe of theſe Figures: But it ſeems to me not very 
unapt to explicate it according to the faying of Heraclitus ; Lux Sica, A. 
nima Sapientiſſima, that is, where there is a ſtrong Internal Light to expand 
the Ideas, and a Drought to terminate them, the Vertue of a Soul is {till 
| reſent, which imprints them in the Matter. Hence we find Nature is moſt 
uſy in the Kind where her Intentions are highly raiſed by the Preſence 
of her chief Principles, Salts, Sulphurs, and Mercuries, promoting her Fer- 
ments, Which cauſe ſome Internal Light and Drought, the Ines Fatui being 
only ſhadowy Reſults from them: Thus we ſee over and in Beds of Clays 
and Marles, which have ſtrong Ferments, being well impregnated with 
Salts, there often lie Beds of Marchafites full of Luminous Particles, and 
there we frequently find great numbers of Eapides Serpentarii, and Marcha- 
ſites, reſembling Snakes; and ſo ſeveral other figured Stones, as the Belm- 
nites, Oc. And in the Joints of the Lias Stones, growing over Beds of Clay, 
we often meet with a great plenty of elegant Landskips. In Coal-Mines, 
where the Sulphurs are ſtrong, we find great Lumps of very bright Marcha- 
fftes, and great varieties of Herbs depicted as is ſaid before. In Mines of 
Metals, where the Mercuries are generally predominant, there are Landskips 
and Repreſentations both of Land and Sea Animals, whereof ſome carry a 
bulk, others are only ſuperficially delineated. Thoſe who endeavour to 
explicate thoſe Figurations mechanically, ſeem to have a harder Task 
2 Xe for if they ſay with Hippocrates, Spirit Diftenta omnia pro Generis Aſſinitas 
diſtant ; as though when the Mineral Spirits had extended the Matter, it 
fell into thoſe Figures upon a ſpontaneous Receſs, according to its proper 
Weight, which gives Order and Meaſure to Things; as he mechanically 
fhews by a Bladder, into which, if Earth, Sand, and Filings of Lead be put, 
and Water be added to them, and we give- them Motion by. blowing in the 
Bladder through a Reed, firſt they are mixt together with the Water, but. 
in a while continuing in a gentle Motion they ſeparate themſelves, and re- 
tire each to its like, the Lead to the Lead, c. I ſay if it be explicated thus, 
it ſeems difficult to- conceive how the Matter ſhould come to have ſuch a 
determinate Weight to run into ſuch Figures, without a Specifical Rector to 
intend and diſpoſe it, unleſs a-general one be admitted, in whoſe Vertue 
all known and poſſible Species are, which firſt introducing Diſpoſitions in 
the Matter, he intentionally works; and, as ſometimes * 9 
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Weight to the Matter, not endowing it with a Principle of Life, ſo he of- 
ten diſpoſes it to receive Life, and introduces it ; which Poſition I conceive 
will hold good, notwithſtanding ſome late induſtrious Eſſays to prove that 
there is no equivocal Birth. | 

LXXVIIL Here is lately found in Cheſhire a Rock of Natural Salt, from 4 Rechof | 
which iſſues a vigorous ſharp Brine, beyond any of the Springs made ule;, cy.hir, 
of in our Salt-Works. There runs near it (at leaſt in the Winter-Seaſon) 2 
ſmall Rindle (or Gutter rather ;) but it is wholly free from all danger ofs. 201. 
Orerflowing, which threatens all other Sali-Pits in this Country every great 
Shower through the Vicinity of Rivers. The Rock of Salt, by the rela- 
tion of the Workmen, is between 33 and 34 Yards diſtant from the Surface 
of the Earth. 'That Parcel of it which the Augur brought up was as hard 
as Alum, and as pure, and when pulverized became an excellent, fine, and 
ſharp Salt. The firſt Diſcoverer of it was one John Jackſon of Halton, about | 
Lady-Day laſt, (1670) as he was ſearching for Coals on the behalf of the | 


Lord of the Soil, William Marbury of Marbury Eſquire. | 


LXXIX. There are two kinds of Tranſiluanian Stone Salt: The Sal Gemma, Ty, Sal 
and that which is commonly uſed at Table. The latter is found in moſt 21m © | 
of the Salt-Mines ; and is brought in great quantities down the River 7:i-nia 44 | 
biſcus, and the Rivers running into it: Some of which is afterwards ſent H. Fels“ | 
down the Danube, and up the Morava to furniſh Servia, and the adjacent »-58.p.r 101. | 
Provinces ; and a great part of it up the Danube into Hungary. Burt they 
bring it no higher ; Stone-Salt being prohibited by the Emperor in Auſtria, 
who hath a conſiderable profit upon the boiled Salt brought from Hal- 
ſtadt in that Province. | 

I have alſo received an Account, that half an Hour's going from the City 
Eperies, there is a Salt-Mine of -great Note ; from the firſt Place of deſcent 
unto the bottom, it is about 180 Fathoms deep: Into this the Miners de- | 
ſcend firſt by Ropes, and at laſt by Ladders, unto the lower Parts. The 
Mine is for the moſt part in an Earthy, and not a Rocky Ground. | 

The Veins of Salt are large, and there are Pieces to be found of 10009 
Pound-Weight. They commonly hew out the Salt into long ſquare Pieces 
of 2 Foot in Length, and one in Thickneſs ; and for uſe, it is broken and 
grinded between two Grind-Stones. 

The Mine is cold and damp, but the Salt being a Stone-Salt, is not eaſily | 
diſſolved, or at leaſt in any great quantity, by dampneſs or moiſture : Yer | 
the Water of the Mine is impregnated with Salt in ſuch ſort, that being 
drawn out in large Buckets, and afterwards boil'd up, ir affords a blackiſh 
Salt, which they give to their Cattle in the Country. 

The Colour of the ordinary Stone-Salt of this Mine is not very white, 
but ſomewhat grey ; yet being broken and grinded to Powder, it becomes 
as white as if it were refin'd. This Salt conſiſts. of pointed Parts or Foſ- | 
Jets : Another ſort of Salt there is, which conſiſts of Squares and Tables; 
and a third, to be found of ſomewhat ſtirious or long Shoots. 

Nor is all the Salt of this Mine of one Colour, but of divers; that which 
is tound groſly mixt with the Earth, receives ſome colour from it: And 
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el Gene LXXX. The Mines of Sal Gemmæ in Poland, a Mile diſtant from Cyaco- 
Minesin Po- via, near the ſmall Town of Milixka, which (the Church excepted) is al- 
1.61. „egg. together digged hollow under Ground, hath 4 Deſcents : Of which the 
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even that, which is moſt pure, and reſembleth Chryſtal, doth oſten receive 
Tinctures of ſeveral Colours. In the middle of a Chyrſtal-Salt with long 
Shoots, I have ſeen a delicate Blue; and Count Rothal hath a large Piece 
of a fair Yellow. 'There are alſo ſome Pieces very clear and tranſparent, 
ſo hard that they carve them into divers Figures, as Croſſes, Crucifixes, 
and others. 

I cannot omit to advertiſe you, that whereas theſe Salts, though kept 
without Care, remain'd dry for many Months in other Countries, yet they 
began ſomewhat to relent ſoon after I came into England; and if they 
be kept in a Stove or very hot Place, they will be apt to loſe their 'Tran(- 
parency. 


two chief being in the 'Town it ſelf, are thoſe through which the Salt is 
drawn up; the other two do ſerve for letting down Timber and other Ne- 
ceſlaries. 'Theſe Deſcents, or Holes, are ſquare, 4 or 5 Foot long, and as 
broad, lin'd downwards thorough with Timber. Above, is a great Wheel, 
with a ſtrong Rope, of the Thickneſs of a luſty Arm, drawn about by a 
Horſe, like as in a Horſe-Mill. 

He that will deſcend, muſt cover himſelf with a Frock, and have another 
Man that faſtens another Rope, to the aforeſaid big Rope, and having ſo tyed 
it about himſelf as to fit in it, takes one in his Lap and holds him faſt a- 
bout; whereupon the big Rope being let ſomewhat down, another faſtens 
likewiſe a piece of Rope to the other thick Rope and does like the former, 
ſeating himſelf in it, and taking and claſping another Man in his Lap, and 
being alſo let down a little way, gives place to others to do the like; in 
which manner, 30, 40, and more Perſons may be let down all at once; of 
whom the firſt having touch'd the Ground, ſteps out and goes aſide, the reli 
following him and doing the like. And thus they deſcend to the depth 
of 100 Fathoms. But then they take a Lamp and lead People about by 
ſtrange Paſſages and Meanders, {till more and more deſcending, till they 
come to certain Ladders by which they go down 100 Fathoms deeper, where 
there are double rr and Holes one above another, in abundance; for 
the Mine-Men dig on ſtill, and cut out every where and on all Sides, as long 
as the Salt-Vein laſteth. The great Holes, to ſecure both the Town abore, 
and the Work below from falling in, are very carefully filled out, aud 
ſupported by ſtrong and well-compacted Timber. | h 

Out of theſe Mines they dig and cut out; forts of Salt; one is common, 
coarſe and black ; the ſecond ſomewhat finer and whiter ; the third very 
white, and clear like Chryſtal. The coarſe and black Salt is cur out in 
great Pieces, roundiſh and 3 Polonian Ells long, and one Ell thick, which colts 
from 50 to 70 Palonian Florins. e 
Mean time the Inhabitants of Cracau have a Privilege, whereby a certain 
Number of Pieces is to be delivered to them, at 8 ſuch Florins the * 
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The greateſ} Pieces lie before their Doors, where the Cattle paſſing to and 
fro, lick off thoſe Salt Stones, which afterwards, by Mills and other Engines, 
are ground and beaten ſmall for uſe. The Colour of theſe Salt Stones js 
darkiſh Grey, with ſome Mixture of Yellow. 


ago) the Mine-Men which firſt began to work in it were Germans; whence 
the Poles have retained the German Names of the Tools, but given them Po- 


ints and maintains the Officers of them; and ttis one of his beſt Royal 
—— amounting to a conſiderable Sum of Money. There is no leſs 


was then a Proviſion of Salt valued at two Millions. 

The Horſes, after they have been a while under Ground, grow blind from 
ſeveral Places, where tis boil'd to Salt. 

Salt-Lake, whoſe Water is by the Heat of the Sun waſted, and turned to 


gons, and cut it into Pieces and carry it away; as the Poliſh, Hiſtorian Cro- 


by — 2 by purge their Bodies, by Grating and Drinking it in a con- 
venient Ve . | | 


upon the Surface of the Water, as the Particles of &a · Sal do in Evaporation. 


It the Natron be mixt with Salt of Turtar, it emits the ſame Spirit, as Sal- As- 


When this Salt-Work was firſt found, (which is now above 400 Tears - 
Ii Terminations. "Theſe Salt-Horks belong to the King of Poland, who ap- 


than 1000 Men, that are conſtantly empley'd in theſe Mines; and there 


There are in theſe Works three Horſes that ſtay always below, having 
their Stable and other Neceſſaries there: They carry the Salt from the places 
where tis cut and digg'd out, to thoſe whence it is, by the abovemention'd 
Wheel and Ropes, drawn up by a Horſe above Ground going round about. 


the Sharpneſs of the Salt; and one of them that had been longeſt in thoſe 
Mines, had the Hoof of his Feet grown as long again as they are uſually; 
ſo that each Hoof was near a Span long. This Sal- Tork hath alſo beneath 
it certain Salt-Srings, whence the Sale Water is by Channels convey d to 


But there is yet another Mineral Sali- Mork in Poland, vix. at Bochna; but 
not ſo well ordered as the former. Beſides, there are ſeveral other Places 
in Poland, and in Ruſſia alſo, which yield Salt; as at Holux, Colomeja, Solum, 
Pintæ, Oſuentx, &c. In the Podelian Deſert, near the River Boriſthenes, is a 


Salt, like unto Ice, ſo that the People there ride into it with Horſes and Wag- 


merus at large relateth : who alſo affirms, that in the- aforeſaid Salt-I/ork at 
Bochna they find a frozen Subſtance, which by them is call'd Carbuncle, uſed . 


LXXXI. 1: The Natron of Egypt is an Alkali Salt perforated like a Sponge, Tie Natrou 
and of a Lixivial Taſte ; and thus I find it deſcrib'd by Pliny, Mathiolus,*, F Mrs 
and Agricola. | Was as: 
Its Principles I take to be chiefly-two ; wiz. a Sal-Marine and an Urinous Salt. B. C 
That it contains a Satt- Marine, ſeems manifeſt! by theſe Experiments ; Leigh, u. 
1ſt, Becauſe-a Solution of the Natron has the ſame Taſte that a Solution of *** 
Salt-Marine hath ; adh, In Evaporation the Particles of the Natrem incruſtated 


3dy, Becauſe the Natron is Perforated, which proceeds (as I ſuppoſe) from a 
Sal- Marine, tor that, when it Chryſtallixeth, ſhoots with little Cavities. 4, 


acniack When. mixt with the ſame Salt. And laſtly, that it contains a Sea-- 


N 
| 
| 
| 
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alt ſeems plain from Ceſalpinus, ſays he, ' Efloreſcit etiam ſponte non ſolum in 
Salinis ad fimilitudinem-Lanugenis Caneſcentis ; ſed etiam in Vaſis in quibus Sal 
continetur. | 
But here it is to be noted, that though the Nitrian Water is of a bluſhy 
Colour, and makes a brisk Fermentation with an Acad; yet a Solution of 
Narren looks clear, and will not ferment with an Acid. The Reaſon why 
a Solution of the Natron looks clear, though the Nitrian Water, which is 
but a Solution of the ſame Salt, is of a bluſhy Colour, may perhaps be this: 
I ſuppoſe that the Mater of Latron receives its Redneſs from a red clammy 
Subitance, which ſerves chiefly to cement the two Salts together. And this 
I rather conjecture, becauſe, after a Solution of the Natron had paſt through 
a Filire, there ſtuck to it a red clammy Matter, and the Solution was cleat. 
And the Reaſon why a Solution of the Natron will not ferment with an Acid, 
1 conceive to be this; becauſe that in a perfect Diſſolution, its Parts being 
ſeparated one from another, by the Parts of the Water, their Strugglings are 
too weak to make an Eferveſcency with an Acid; and in this I was further 
-confirm'd by theſe two Experiments. I found that if into a Solution of the 
Natron, I pour'd an Acid, while the Water look'd whitiſh or diſturb'd, the 
Salt not being perfectly diſſolv d, it made a brisk Fermentation: But when the 
Water came to be clear, the Salt then being perfectly diſſolved, if I then 
poured an Acid upon it, it would not ferment. I likewiſe found that this 
Solution, doing evaporated to a third part, would ferment again. 
Its ſecond Principle I take to be a wrinous Salt: 1ſt. Becauſe, if mixed 
with Salt of Lartar, it ſmells like Sal-Armoniack, when mixed with the ſame 
Salt. 2dly. When it was diſtill'd with Salt of Tartar in a Retort, it afforded 
a urinous Spirit, as piercing as the Spirit of Sal-Armoniack. | 
The Sal-Marine (being a Foſſzle Salt) I take for granted it receives from 
the Earth, but it ſeems to have its Volatile Alkali from the Air: Firſt, be- 
cauſe it's ſaid by Pliny, Spumam Nitri (which is the Natron here ſpoke of) 
Antiqui negabant fieri niſi cum Ros cecidiſſet. By M. de la Chambre, it is affirm- 
ed, That three or four Days before the Nile begins to overflow, there falls 
a certain Dew, which hath a fermenting Virtue, and levens a Paſt expos d 
to the Air; and, at the ſame time, faith Pliny, and M. dela Chambre, the 
Nitre-Pits grow full of Nitre. And Sands, Vanſlebius, and ſeveral ſay, That 
though 500 in a day die in Grand Cairo of the Plague, before the beginning 
of the Inundation of the Nile, yet the very Day after there does not one 
die; which, doubtleſs, could not proceed from any other Reaſon, than be- 
.cauſe, at that time, the Air was impregnated with this Volatile Alkali : for, 
at that time, the Nitre- Pits grow full, and this Dew falls. This, I think, 
may ſufficiently hint to us the great Uſe of its Volatile Spirit, eſpecially in 
peſtilential Diſtempers. Laſtly, About that time that the Nile begins to 
overflow, thoſe Specimens, which we had here at Oxford, grew heavier by 
being expoſed to the Air. | | 
Here it is to be noted, that this Alkali is not made ſo by Fire: I cannot 
therefore conclude with He/mont, that all Alkalies are made ſuch by that Ele- 


ment. | | 
The 
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The learned Dr. Huntington, (who was at Nitria) gives this Account of 
its Separation from the Water in Latren. 7" 36 

There is a Town in Zgypt call'd Nitria, which gives Name to the Ni- 
trian Deſert, where there is a Lake call'd Latron, raking up an Area of 6 or 
7 Acres, ſituated about 30 Miles W. by S. from Terana, a 'Town lower up- 
on the Nile than Grand Cairo, and about the ſame diſtance N. W. from the 
Pyramids; from the Bottom of this Lake, this ſort of Nitre called Natron. 
ariſeth to the 'T'op, (as they do apprehend) and there, by the Heat of the 
Sun, condenfes into this kind of Subſtance. That all the Nitre comes from 
the Bottom to the Top, I dare not affirm, and ſhall therefore premiſe ſome 
Phenomena which it afforded in Evaporation, before I give you my Conjec- 
ture about it: j 20 02 WR 0 VS | | 

I took an Evaporating Glaſs, which held about 4 Ounces, and pour d in- 
to it 2 Ounces of the Nitrian Water; this Ifer upon a Sand Furnace, giving; 
it Fire by degrees: as f60n as the Water was warm, the Particles of the 
Nitre began to ſwim upon its Surface in ſtraggling and. uneven Numbers ;. 
theſe, after a while, united; and at laſt there aroſe Salt ſufficient to cover. 
the whole Superficies of the Water. I took then a thin Glaſs and skim'd 
off this Ice, but could ſcarce take it all off before it was ſeconded by ano- 
ther; and thus the Salt did riſe fucceſlively in Films, as long as there was 
any Water in the Glaſs: theſe Films had the Colour and Taſte of the Nitre- 
which came from Nitria, and did like it ferment with an Acid. And theſe; 
are they which, by Pliny, are call'd Flos Salis; and, if I miſtake not, the 
fame with that which Herodotus ſays they make their Mumm with, If there- 
fore by the languiſhing Heat of a digeſting Furnace, the nitrous Particles 
could ſeparate themſelves from the Water, and over that ſpread themſelves- 
in an Ice; it may be as probable, that by the greater Heat of the Sun, the. 
Nitre of Lat ron is ſeparated from the Water: after the ſame manner. And, 
as in the Evaporation of other mineral Waters, when the Water is not, 
ſtrong enough to hold up we Salt, it is generally cover'd with a thin Film; 
ſo, I ſuppoſe, in Evaporation of the Natron, ſome Parts of the Water be 
ing flown au ay, the Particles of the Sal Marine branch one into another, and; 
io incruſtate upon the Surface of the Water: * 

In this Hypothefis I was the farther- confirm'd by this Experiment: I. took. 
ſome of the Natron and difloly*d it in Water, and ſet it to eyaporate; and I: 
found that the Salt did not inoruſtate upon the Water, till 3 parts of the. 
Water was evaporated. It did not therefore ſeem probable, that the Nite. 
came all from the Bottom to the Top, and ſo was condenſed by the Hear. 
of the Sun; but that they ineruſtated, when the Suline. Particles branched: 
one into another, ſome of the Aqueous Parts being exhaled. .. — 

The Reaſon why its Volatile Alkali, in Evaporation, does not fly quite a- 
way, is, becauſeſ it is held there by the Marine. | 

By the Teſtimony of Hippecrates, Galen, Mathiolus, Diaſcorides, Pliny, and 
Azricola, it appears to have been cf great Uſe in Phyſick. But here it is to 
be noted, that when Nitre is preſcribed by them, that Nitre, which is an 
Iogredient ot Gun Powder, is not-to be underſtocd. * ya 

| Amongſt 
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. Amongſt the Mederns we have this Account of it: M. de Clos is of the 
Opinion, that moſt of the Mineral Waters in France are impregnated with 
this fort of Nitre, and that all their Cures are done by it. 

Molenbrochius affirms a Tincture of Aphronitrum to be of wonderful ER. 
cacy in Stone. This I rather credit, becauſe it's ſaid by Junken in his M. 
dicus, the Nitre of Nitria is of ſo piercing a Spirit, that it doth not permit 
either Stone or Rock to be thereabout. | | 

In treating of its Uſe in Agriculture, I think it convenient to premiſe one 
Phenomenon which is afforded in Evaporation : when the Salts had ſpread 
themſelves over the Water in an Ice, thoſe thin Plates, after a while, would 
bread and aſcend in perpendicular Lines to the very Top ot the Glaſs : I d 
therefore conjecture, that Nitre may be ſaid to fertilize the Ground after this 
manner; its Volatile Particles being heated by ſome ſubterrazeous Fire, or elſe 
by the Warmth of the Sun, they do quickly aſcend in the ſmall Tubes of the 
Plant; and ſo, by their Elaſtick Nature, carry along with them, or force 
before them, thoſe Particles which, as they differently convene together, 
conſtitute the different parts of the Plant. _ yy | 
| Mund. S«- But this Con jecture will be made ſomething the more probable, by an Ex- 
f 10: Cap. de periment in Xicber; where he ſays, If you take a wooden Tube, and put 
q into it Tartar, Quick-lime, Salt, and the Urine of a Wine-Drinker, reduced 
f into one Maſs, which is to be hardened in the Sun; and after that ſer it in 

a cold Cellar, by the help of Salt-Perre from the before- mentioned Mass, 
you will, not without Admiration, ſee Flowers branch out of it. Yea, ſuch 
is the Force of Nitre, that, if in a Glaſs kept cloſe ſhut, you put the Juices 
of ſome nitrous Herbs on the before-mentioned Maſs, the Nitre contain'd 
within it, being pregnant with Spirit, will force itſelf thro the very Pores 
of the Glaſs. 0 2 
MN. de la Chambre ſays, Plants do grow in Ægypt in ſuch abundance, that 
they would-choak one another, if they: were not hindred by throwing Sand 
upon the Fields; inſomuch that the ZZgyptians mult take as much pains to 
— — Fatneſs of their Land, as other Nations do to encreaſe the Fat- 
neſs of it. 5 | Wach i apt Vi 
Cap.deVitri In Mechanicks, we have this Account of it: It's faid by Pliny, that a Com- 
* pany of Merchants being thrown upon a Shore where there were not any 
Stones to be found, were forced to take great Pieces of Ægyptian Nitre out 
of their Ships and make Walls, upon which they hung their boiling Ket- 
tle: the Nitre being heated by the Fire, mixed with the Sand, and ran into 
ſeveral Streams of Glaſs, which afterwards hinted the way of making Glaſs 
It is likewiſe of uſe in Dying, for Pliny and Virrwvius affirm, That, by the 
help of this, the true Azure is made; and that without this, there cannot 
be a true Shadow. | 1 | 
This Nitre is diſtinguiſh'd from Sali- Petre, 1. By its fermenting : It 
will ferment with any Acid, but Sali-Petre will not. I found that it would 
ferment with Vinegar,” as the old Commentators obſerve in their Comments 
upon Jeremiah and the Proverbs, but Sali-Petre will not: which gave Occaſion 
to ſome, in thoſe Texts, to alter the Word Nitre. 


2. It ' 
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2. It may be diſtinguiſh'd from Sali-Perre in its Taſte ; for Natron hath a 
Lixivial Taſte, but the other not. ates 
3. By the Volatile Spirit which it affords : For from the one comes over 
a Polatile Alkali, but from the other a Corrofive Acid. 

4 The Natron affords a red clammy Subſtance, inſipid, but the other 
not. 'This clammy Subſtance (if I miſtake not) is that which by Pliny is 
call d Ærugo Salis: This it hath from the Earth, and therefore it is again 
ſaid by Pliny, Sum ibi Nitrariz in quibus & Rullum exit a Colore Terræ. 

F . 


6. In the Fire, it makes no Detonation. Pg 
But in this it reſembles Sali- Petre; as that, by the Flowers of Sulphur, is 
made into a Sal Prunellæ, ſo this, if you drop Spirit of Sulphur upon it, ſhoots _ 
into Pyramidal Salt, that is not by the Taſte diſtinguiſhable from Sal Prunellæ, 
though its Taſte before was Lixivial. ; 
From Sal-Armoniack it may be diſtinguiſhed : Firſt, by its Colour ; for 
the Natron is reddiſh, the other not : Secondly, by the Texture of its Parts ; 
in Sal-Armoniack, the Parts ſeem cloſe and firmly knit together, but the Na- 
non is ſpongy and perforated : "Thirdly, if mixed with Sal- Armoniack, the Sal- 
= Armoniack emits the ſame Spirit, as it doth, when mixed with Quick Lime, 
= Burt I think it comes much nearer to the Nature of Sal-Armoniack than 
= Salt-Petre; 1ſt, Becauſe it is compoſed of a Sea-Salt and an Urinous Alkali: 
zh, Like Sal-Armoniack, when difloly'd in Water, it makes it extremely 
cold; and, as Franciſcus Hernandez ſays, it produces the ſame Effect, when xg. 1 
diſſolved in Wine. Mexico, 


2. The Nitre of Egypt, by the Experiments made about it at Oxford, I. O 
plainly appears to be little different from Sal-Armoniack : and ———— the Vr 
that it rains little or nothing, comparatively to the great Heats, in Egypt 3 HI.“ 
and that the Lakes there are only once a Year furniſh'd with freſh Water 167 2.837. 
from the Overflowings of the Nile; alſo that vaſt Tracts of Land there, 
and all over Afia, are naturally cover'd with Foffile Salt; again, that thoſe 
Lakes are furniſh'd with vaſt Animals, as Crocodiles, Hippopotami, and with- 
out doubt great variety of other leſſer Vermine : theſe rhings, I ſay, well 
conſider'd, it is eaſy to think, that in a Year's Time, moſt of the ſalt 
Water of thoſe Lakes has paſſed through the Bodies of thoſe Animals, and 
W conſequently is become Urinous or Salino-Urinous, as is the Nature and Com- 
poſition of Factitious Sal- Armoniack. | 


LXXXII. I am convinced that Sulphur is ſublimed from the Pyrites, ac- u. Pee 
cording to the Opinion of Dr. Liſter; eſpecially that gather d upon Mount 24 Lis 
Etna, Veſuoius, the Soffatara, and in the Stoves of St. Gennaro, not far from 77 


Wthence : for moſt of the Stones and Cinders, thrown out of thoſe mighty Tune,” 
3 Furnaces, do manifeſtly contain Iron, if we may believe the Magnet. As renggre 


Ito the Salt (taken by many Writers to be a ſort of Sal- Armoniack) found 
Feogether with the Sulphur in the foremention'd Places, it appeared to me to 
| * kind of Nitrum Cakarium ; for as I remember, it had not any Urinogs 


or. Il, Yyy Qualities, 


ike Salt Petre it will not Chryſtallize. | a 
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* 
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Qualities, that I could perceive by light Tryals of Mixture; and I was the 
more confirmed in my Opinion, after I had ſeen and conſidered, the great 
Quantity of Lime-Stone round about Naples; many Beds of it lying uy 
and down the Terra di Lavoro, or Campania Felice. 


The Sponts- LXXXIII. The Maſter of a Copperas Work at Whiteſtable in Kent, haring 
oe. Pore engroſs'd all the Pyrites or Copperas Stones to himſelf, laid up two or three 
3 Fy Dr hundred 'Tun in a Heap, and built a Shed over it to keep off the Rain. 
»,213-6.248, But in the ſpace of 6 or 7 Months it firſt ſmoaked, and then took fire, and 

burnt for a Week. Some of it looked like melted Metal, and other Part; 
like red-hot Stones; and it diſcharg'd ſo fetid, ſulphurous, or ſtinking 
Exhalations, that the People in the Neighbourhood were miſerably afflidec, 


and forced to uſe all their Endeavours to extinguiſh it. 


22 LXXXIV. The Mineral out of which Brimſtone and Vitriol are er- 
viding. tracted is one and the ſame, not much unlike Lead-Ore, having alſo ofter- 


: yielding 


Briaſfone times Lead mingled with it, which is ſeparated from it by picking it ou 


J Roof the reſt. The Mines reſemble our Eugliſp Coal Mines, dug according to 


CY the depth of the Mineral, 15, 20, or more Fathoms, as the Vein leads the 
WMorkmen, or the Subterranean Waters will give them leave. 
To make Brimſtone, they break the Stone or Ore into ſmall Pieces, which 
way put into Crucibles, made of Earth 5 Foot long, Square and Pyranid- 
wile ; the Entry is near a Foot Square. Theſe Crucibles are laid ſloping, 
eight undermoſt, and ſeven above them, as it were betwixt them, that the 
Fire may come at them all, each having its particular Furnace or Oren. 
The Brimſtone being diſſolved, by the violence of the Heat, drops out a 
the ſmall end of the Crucible, and falls into a Leaden 'Trough or Receptacle, 
common to all the ſaid Crucibles, through which there runs a continul 
 Rivulet of cold Water, conveyed thither by Pipes, for the cooling d 
the diſſolved Sulpbhur, which is ordinarily 4 Hours in melting. This done, 
the Aſhes are drawn out with a crooked Iron, and being put into an Irn 
-Wheel-barrow, are carryed out of the Hutt, and being laid in a Heap, ar 
covered with their other elixed or-drained Aſhes, the better to keep then 
warm ; which is reiterated as long as they make Brimſtone. 
To make Copperas or Vitriol, they take a quantity of the ſaid Aſhes, and 
-throwing them into a ſquare planked Pit in the Earth, ſome four Foot dec 
and 9 Foot ſquare, they cover the ſame with ordinary Water, an 
let it lie 24 Hours, or until. an Egg will ſwim upon the Liquor, which 
is a ſign that it is ſtrong enough. When they will boil this, they [et 
run through Pipes into the Kettles, adding to it half as much Aale. 
Hater, which is that Water which remains after the Boiling of the Harden 
 'Eopperas. The Kettles are made of Lead, 4 Foot high, fix Foot lot 
and three Foot broad, ſtanding upon thick Iron Bars or Grates. In thei 
the Liquor is boiled with a ſtrong Coal Fire, twenty four Hours 
more; according to the Strength or Weakneſs of the Lee or Vater. Wber 


it is come to à juſt Conſiſtence, the Fire is taken away, and the boils 
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Liquor ſuffered to cool ſomewhat, and then *ris tapp'd out of the ſaid 
Kettles through Holes beneath in the ſides of them, and conveyed through 
wooden Conduits into ſeveral Receptacles, three Foot deep and four Foot 
long (made and ranged not unlike our Tan-Pits) where it remains 14 
or 15 Days, or ſo long till the Copperas ſeparates itſelf from the Water, 
and becomes icy and hard. The remaining Water is the above- mentioned 
Met her-Water; and the elixed or drained Aſhes are the Dregs, or Caput 
Mortuum, which the Lee, whereof the Virridl is made, leaves behind it in the 
planked Pits. 


LXXXV. 1. There is a Stone in Sweden of a yellow Colour, intermixed . 7i- 

with Streaks of white, (as if compoſed of Gold and Silver) and heavy with- His, 
al. It is found in firm Rocks, and runs in Veins, upon which they lay f « Sten 
Wood and ſet it on fire. When the Sone is thus heated, they caſt Water 3, C 
upon it, to make it rend, and then then dig it up with Mattocks. This done, Talbot. ». 
they break it into ſmaller Pieces, and put it into Iron Pots, of the ſnape re. 
preſented by Fig. 153. the Mouth of the one going into the other. "Theſe Fig. 183. 
they place the one in the Oven upon an Iron Fork ſloping, ſo that the Sone 
being melted, it may run into the other, which ſtands at the Mouth of 
the Oven, ſupported upon an Iron. The firſt running of the Sore is Sul- 
: The remainder of the burned Stone is carried out, and laid upon a high 
Hill, where it lies expoſed to the Sun and Air for the ſpace of two Years ; 
and then taketh fire of it ſelf, caſting forth a thin blue Flame, ſcarce 
diſcernible in the Day-Time. This being conſumed, leaveth a blue Duſt 
behind it; which the Workmen obſerve, and mark with Wooden Pins. 
This they dig up, and carry into the Work-Houſe, and pur it into great 
Tubs of Water, where it infuſeth 24 Hours, or more. The Water they after- 
ward boil in Kettles, as we do Suli-Peter, and put it into cooling Tubs, 
prov ey place croſs Sticks, and on them the Vtriol faſtens, as Sugar- 
Candy doth. | 

The Water that remains after the Extraction of the Vitriol they mix | 
with an 8th part of Urine and the Lees of Wood Aſhes, which is again boiled | 
very ſtrong, and being ſet to cool in Tubs, croſs Sticks are likewiſe 
faſtened, and thereon the Alum faſtens. ws | 
In the Water, which remains after the Alum, is found a Sediment, which 
being ſeparated from the Water, is put into an Oren, and Wood laid upon 
it and fired, till it become red, which makes the Minium, wherewith 
9 their > ray make Plaiſter. THe | 

2. There is a kind of Sone in the North of England, yielding the ſame Treſane i» 
Subſtances, except Minimum. | OY | 'S | England; 


By .. . ib 
2. 376. 


LXXXVI. Copperas Stones, which ſome call Gold Stones, are found on the ue, Cop- 
Sea-Shore in Eſſex, Hampſhire, and ſo Weſtward. There are great Quan-#,"; +4: 


Mr. Da- 
tities in the Cliffs; but not ſo good as thoſe: on the Shore, where the Tides aiel Colwal. 
ebb and flow over them. | | 'y #.142 f. 
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Within one Minute after an Egg is put in, t 
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The beſt of them are of a bright ſhining Silver Colour; the next ſuch 

as are of a ruſty deep Yellow ; the worſt ſuch as have Gravel and Dirt in 
them, of a ſadder Umber Colour. | 

In the midſt of theſe Stones, are ſometimes found the Shells of Cockles, ang 

— Shell-Fifhes ; (mall Pieces of the Planks of Ships, and Pieces c 
In order to the making of Copperas, they make Beds according as the 
Ground will permit; thoſe at Deprford, are about 100 Feet long, 15 Feet 
broad at the top, and 12 Foot deep, ſhelving all the way to the bottom. 

They ram the Bed very well, firſt with ſtrong Clay, and then with th: 

Rubbiſh of Chalk, whereby the Liquor, which drains out of the Diſſolu- 
tion of the Stones, is conveyed into a Wooden ſhallow Though, laid in the 
middle of the Bed, and covered with a Board; being alſo boarded on al 
fides, and laid lower at one End than the other, whereby the Liquor is con- 
veyed into a Ciſtern under the Boiling-Houſe. 

When the Beds are indifferently well dryed, they lay on the Stones 

about 2 Feet thick. 

Theſe Stones will be five or ſix Years before they yield any conſiders- 

= m_— of Liquor; and before that, the Liquor which they yield is 
ut weak. | | 

They ripen by the Sun and Rain: Yet Experience proves, that the Water- 
ing the Stones, although with Water prepared by lying in the Sun, and 
poured through very ſmall Holes of a Watering-Pot, doth retard the work. 

In time theſe Stones turn into a kind of Piriolick Earth, which will ſwell 
and ferment like Leavened Dough. | 

When the Bed is come to Perfection, then once in four Years they re- 
freſh it, by laying new Stones on the top. 

When they make a new Bed, they take a good Quantity of the old fer- 
mented Earth, and mingle it with new Stones, whereby the Work is hal- 
tened. 'Thus the old Earth never becomes uſeleſs. | 

The Ciſtern before mentioned is made of ſtrong Oaken Boards, well 
jointed and calked. That at Deptford will contain 7ao Tuns of Liquor. 
Great care is to be taken, that the Liquor doth not drain through the Beds, 
or out of the Ciſtern. The beſt way to prevent the ſame, is to divide the 
Ciſtern in the Middle, by Oaken Boards, calked as before ; whereby one 
of them may be mended in eaſe of a Defect. 2 0 
The more Rain falls, the more, but the weaker will be the Liquor; the 
Goodneſs whereof is tryed by * prepared for that purpoſe: Four- 
teen Penny-Weight, is Rich; or an Egg being put into the Liquor, the 
higher it ſwims above the Liquor, the ſtronger it is. Sometimes the Egg 
will ſwim near half above the Liquor. | 


he ambient Liquor will boll 
and froth ; and in three Minutes the Shell will be quite worn off. 

A Drop of this Liquor falling on the Manufactures of Hemp, Hax or Oo. 
wa Hol," will preſently burn a Hole through it: as alſo in Moollen and 
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Lead, about 8 Feet ſquare, containing about 12 Tuns, which is thus or- 
dered. Firſt they lay long Pieces of Caſt Iron, 12 Inches ſquare, as long as 
the Breadth of the Boiler, about 12 Inches one from another, and 24 Inches 
above the Surface of the Fire. Then croſs-wiſe they lay ordinary flat Iron 
Bars, as cloſe as they can lie, the Sides being made up with Brick-work. In 
the middle of the bottom of this Boiler is laid a 'Trough of Lead, whercin 
they put at firſt roo Pound Weight of old Iron. | 

The Fuel for boiling is Newcaſtle-Coals. By degrees, in the boiling, they 
put in more Iron, amounting in all to 1500 Pound Weight in a 1 As 
the Liquor waſtes in boiling, they pump in freſh Liquor into the Boiler; 
whereby, and by a Defect in ordering the Fire, they were wont to be a- 
bove 20 Days before it was enough ; when that is, they try, by raking up a 
ſmall Quantity of Liquor into a ſhallow earthen Pan, and obſerving how 
ſoon it will gather and cruſt about the Sides thereof. But now of late, by 
the ingenious Contrivance of Sir Nicholas Criſp, the Work is much facilitated ; 
for, at his Work at Deptford, they boil off three Boilers of ordinary Liquor 
in one Week; which is done, firſt by ordering the Furnace fo, as that the 
Heat is conveyed to all Parts of the Bottom and Sides of the Furnace. 

Then whereas they were wont to pump cold Liquor into the Boiler, to ſup- 
ly the Waſte in boiling, whereby the Boiler was checked ſometimes ten 
ours, Sir Nicholas hath now a Veſſel of Lead, which he calls a Heater, 
taced at the end of the Boiler, and a little higher, ſupported by Bars of 
ron as before, and filled with Liquor, which, by a Conveyance of Heat from 
the Furnace, is kept near boiling hot, and ſo continually ſupplies the Waſte- 
of the Boiler, without hindring the boiling. Thirdly, By putting due Pro- 
portions of Iron from time to time into the Boiler ; as ſoon as they perceive- 
the Liquor to boil ſlowly, they put in more Iron, which will ſoon quicken 
it. Beſides, if they do not continually ſupply the boiling Liquor with Iron, 
the Copperas will gather to the bottom of the Bailer, melt it; and ſo it 
will do if the Liquor be not preſently drawn off from the Boiler into a Coo- 
ler, ſo ſoon as it is enough. 5 

The Cooler is oblong, 20 Feet long, 9 Feet over at the top, 5 Feet deep, 
tapered towards the bottom, made of Tarras. Into this they let the Li- 
quor run, ſo ſoon as it is boiled enough. The Copperas herein will be gas 
thering or ſhooting 14 or 15 days, and gathers as much on the. Sides as in 
the bottom; fcil. above 5 Inches thick. Some put Buſhes into the Cooler, 
about which the Copperas will gather, but at Deptford. they make no uſe o 


any. 
That which ſticks to the Sides, and to the Buſhes, is of a bright green, 
that in the bottom of a foul and dirty Colour. | 
In the end of 14 Days they convey the Liquor into another Cooler, and. 
reſerve it to be boiled again with new Liquor. 
The Copperas they ſhovel on a Floor adjoining, ſo that the Liquor may; 
drain from it inte a Cooler. wh 
The Steam, which comes ſrom the Boiling, is of an-acrimonious Swell. 
— — 


Out of the aforeſaid Ciſtern, the Liquor is pumped into a Boiler of 


| 
| 


12 8 


| ne 4 (54 | 45 5 
. Copperas may be boiled without Iron, but with difficulty; without it the 
Boiler will be in danger of ang Kiſs ; | 
Sometimes, in ſtirring the Earth upon the Beds, they find Pieces of Cop= 
peras, produced by lying in the Sun. __ No 
O,  LXX XVII Some Druggiſts have accidentally taken notice of an Increaſe 
ſing, in of Weight in Oil of Vitriol expoſed to the Air (and perhaps have improved 
56 Wil it to their own Gain, though to the Detriment of the Buyer.) And the 
old. a. jnduſtrious Chymiſt Mr. IVhite, the Univerſity-Operator at Oxford, had x 
186. P. 496. Viol of that Liquor unſtopt and conſtantly running over: But ſince from 
thence no true Eſtimate of the juſt Encreaſe could be collected, I ſhall here 
give you what has occurred more particularly on this Subject. 9 
Vid. by Nov. 4 1683. Three Drams of Oil of Vitriol, ſo far dephlegmed as to burn 
| Xx. or corrode a ſtrong Packthread aſunder, was expoſed to the Air in a Mat- 
malade Glaſs of three Inches Diameter, and placed in a nice Pair of Scales, 
in a Room where no Fire nor Sun came; its Increaſe for ſeyen natural 
Days, divided by leſs Portions of Time, was according to the following 
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From the 16th, in the ſucceſſive Spaces of 24 Hours, each gained one of 
the Number of Grains following; as the 8th natural Day gained 13 % the 
next 12; 9, 7, 6, 5, 5, 47 3, 3,3, 3, 47 3 (Decemb.) 4, 4 * 4, 33 3, &c. mein 
irregularly decreaſing till the Liquor was ſatiated. The Diary was continu'd 
to Fan. 4. 1683. when the Increaſe, in 24 Hours, amounted ſcarce to half a: 
Grain; and probably had the Weather been then dry, it might have been 
none at all, or rather the Liquor might have loſt what before it had gained. 


Hence tis obvious, that the more our Liquor was ſaturated, the leſs was 


its daily Increaſe, though not gradually leſs by an even Deſcent each Day, 
but ſometimes two or more natural Days together it was exactly the ſame, . 
a Day or two after leſs, and then again more the next Day following, ac- 
cording as the Liquor ſtood affected by the Heat and Cold, Dryneſs or Moi- 
ſture of the Weather, the differing Time of the Day, and Quarter of the 
Wind. Thus, upon the view of the whole Diary of almoſt two Months, it 
appeared, the Increaſe was more in a moiſt, rainy, miſty, and ſnowy, but 
1G in a froſty, clear, and dry. Seaſon ; as alſo it was more in a. cold than 
in a warm Air. When the Wind was Northerly or Eaſterly, the Gain was 
leſs, ceteris paribus, than when Southerly or. Weſterly, and was leſs in the 
Day than in the Night. The primary Cauſe of this Phenomenon. ſeems to 
be the Moiſture of the Air, which our Liquor (a potential Fire) imbibes 
as greedily, as actual Fire does the Pabulum of Nitre; yet we muſt allow that 
all the other Circumſtances of . Seaſon, juſt now mentioned, have each their 
particular Influences in diverſifying the Quantity of the Increaſe. Thus it 
appears in the Table, that Heat alters the Progreſs of increaſing; for on 
the 14th of Novemb. from 11 m. to 1 p. m. (at which time, eſpecially to- 
wards Night) a very unuſual and troubleſome Heat in the Air was com- 
plained of by ſeveral here in Oxford; in 12 Hours the Gain was only 3 + gr. 
whereas, in the like time preceding, it was 104 Grains, and in that juſt: 
following 9 Grains. : 
 Neicher: 


Neither indeed can any thing otherwiſe be expected from Heat, ſince 
thereby the Moiſture might rather be exhaled, or at leaſt might be uf. 
pended, agitated, and intimately mixed with the Subſtance of the Air, and 
conſequently not ſo eaſily be arreſted and-entangled by the Surface of the 
Liquor, as when the Air is leſs hot. However, allowing the Effe& of this 
anomalous Accident, at a time of the Year when leaſt expected, and con- 
ſidering that moſt commonly Heat keeps even pace with the Seaſon of the 
Lear; depending, as to its "Temper, for the moſt part on the Nearneſs or Re- 
moteneſs of the Sun: we may ſafely conclude, Moiſture the chief and only 
Cauſe of the Increaſe of Weight in Oil of Vitriol, ſince in dry clear Wea- 
ther it conſtantly increaſes leſs than in moiſt and cloudy ; the Circumſtance 
of Heat or Cold remaining the ſame in both. 

But this will be clearly evinced, by an Inquiry made into the Nature ol 
the Subſtance gained with the Increaſe of Weight : For by the ordinary 
ways of Tryal it appeared, the Atmoſphere afforded our Liquor nothing be- 
ſides-ſome of its Watry Particles, wherewith it always abounds 3 but more 
eſpecially is ready to part with in moiſt Weather. 

The Air, without doubt, has great Variety of different Subftances float- 
ing in it, whereof ſome Particles do adhere to this, ſome other ſort to that 
| Body, according as either is peculiarly diſpos'd to receive one ſort rather 
\ than another. Thus the Mortar in the 1 of old Walls and Vaults, 

| from Corpuſcles attracted from the Air, ſpouts out and frames a peculiar 
kind of Salt. I have known a Deal Shelf, moiſtened only with the Liquor 

.of fixed Nitre, froſted over with Chryſtals of a perte& inflammable Nitre, by re- 
gaining the proper Acids from the Air, all one as if ſo much Spirit of Nite 

had been poured on the ſaid Liquor. I have ſeen a Viol half-filled with 0i/ 

of Tartar per Deliquium (by being left open to the Air) beſet above the Li- 

uor with peculiarly figured Chryſtals, and at the bottom were flat Chry- 
ſtallized Plates of a Salt, which, without Flame, crackled on a live Coal, and 

| left behind a Calx much like Dr. Liſter's Nitrum Calcarium. And 'tis well 
i known Colcot har of Vitriol, reimpregnated by the Air, will, by a freſh Diſſil- 
| lation, give you its proper Acid as at firſt. Now upon ſuch Hints as theſe, 
ſome (fond of the Doctrine of Alcali and Acid) might perhaps expect, ſince 
differing Bodies of an Alcalizate Nature do thus regain their proper Acid, 
that, vice verſa, even this moſt Acid Liquor, Oil of Vitriol, alſo might find 
its Alcalizate Aſſociate in the Air, from which the Violence of Fire had be- 
fore driven it. But we could diſcover no ſuch Matter; the Taſte of our 
.augmented Liquor was ſtill purely Acid, and only weaker than before ; 
whereas it would have been ſaltiſn, had an Alkali been combined with it, 
and its Colour, from a deep reddiſh, became limpid, all one as if the like 
Quantity of fair Water had been mixed. But to be more certain in this 
+ Point, I diſtilled of the new-gained Subſtance : At firſt it came over as in- 
ſipid as clear Water; and urging the Fire farther, the Drops proved ſour, N 
and the remaining Oil in the Retort was altogether as corrofive as at firſt. 
Whence we may infer, its Edge was not at all blunted by any adjoined AF 
6ali ; ſo that what the Air afforded, was nothing elſe but mere Water * 
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to the Quantity of the whole Increaſe, it cant be determin'd by any 
= 8 according to the different 9 of the Oil of 
Rain; for it appears by the Table, the more diluted the iquor, the leſs 
attractive it proved. This here employed, (as highly 3 d, I preſume, 
as any uſually is) gave a Triple, and more than x of its firſt Weight, a- 
mounting in all from 3 to 9 Drams, and 3o Gr. before it came to a Stand. 
Which Proportion of Increaſe I found confirmed in leſſer Quantities alſo ; 
as 3 gr. pln to more than 9 gr. and one Grain gave the Weight of ſome- 
thing more than 3 Grains. But beſides the Strength of the Liquor, there 
are other Circumſtances, as the Seaſon of the Year, and Poſition of the Place, 
which will certainly ſomething alter this Point ; thus our Liquor will gain 
more in Winter than in Summer, more in a Cellar and ſun-leſs Room, than in a 
Room not ſo qualifyed. | 
All theſe Circumſtances, which relate to the Quantity, will alſo influence 
very much the Time of the Increaſe, but what makes the moſt peculiar 
and principal Variation in this Point, is the Proportion of the Surface to the 
Bulk of the Liquor. For I find the greater or leſs the Surface is, the quicker 
or ſlower the Encreaſe. Thus three Grains dropt and diffuſed to near 2 Inch 
breadth on a Piece of Glaſs, gain'd 3 Gr. in 6 Hours; one Gr. in 6 more; 
one Gr. and © in 12 Hours more; in the next 12 Hours it gained 3 Gr. and 
in the laſt 12 Hours it gained very little obſervable : ſo that in leſs than 48 
Hours, having more than triple its firſt Weight, it was for ſome time ful- 
ly ſatiated, till rainy Weather added ſomething more. | : 
Bur to diſcover more nicely what Intereſt the Proportion of Surface has in 
haſtening or retarding the Increaſe of Weight, I expoſed in the ſame Room, 
and to the ſame Temper of the Air (as near as I could gueſs) 3 Drams of 
the ſame Oil of Vitriol in an open flat Glaſs one Inch broad, being only + of 
the Diameter of that Glaſs ad. at firſt with the like Quantity. The Reſult 
was this, that whereas the other Surface of 3 Inches Diameter, gained (as in the 
Table) near 19 Gr. the firſt 6 Hours, this leſs Surface gained a very little per- 
ceivable more than 2 Grains in the ſame Space of Time. Now ſince the 
Area's of Circles are to one another as the Squares of their reſpective Diame- 
ters; as i] the Square of the Leſs, is to 9 the Square of the greater Glaſs's 
Diameter, ſo was the Weight of a little more than 2 Grains gained in the 
narrower Glaſs, to near 19 Gr. gained in the broader : Wherefore the Time 
of Increaſing bears, as near as can be expected, an exact Proportion to the 
Surface of the Liquor expos'd, and the Liquor in the leſſer Glaſs having 
but q part of the Surface of the greater, could not be ſatiated under 9 times 
as many Days as the greater. | | 


None that I know of, of our Engliſh Lead Ores gives us any ſuſpicion of 
any ſuch Vitriol, It is true, I have by me ſome ſorts of White Lead Ore, 
»par-Like, plentifully yielding Lead; but I cannot ſay, that either thoſe, or 
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LXXXVIIL All I can find of the Origin of White Vitriol is out of Borrichi- wine vii. 
us de Docimaſtice Metallica, that it is produced from a certain Lead Ore boil'd e % P. 
raw. (Plumbi Nigri Vena Vitriolum Album producit, etiam non Cremata.) —_ p31. 


NG Tees in the County of Tork; as alſo near Preſton in Lancaſhire. It is of: 


Experiments upon them, that they yield white Vitriol. 


bouts being very much annoyed with Snakes, by the Prayers of St. Hil, 


| burnt, and in others burning the Mine too much, leaving it red. BY 
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any coloured Lead Oret, did give me any reaſon to ſuſpect, after diver, 


As to the Chryſtals of white Vitriol, they are very difficult to deſcribe, and 
ſeem to me to be a Congeries of infinite ſmall Needles; for which reaſon 
they are of a moſtſpeedy Operation, and irritate the Stomach ſuddenly, be- 
for ethey can be well diſſolv d or broken. 


ILXXXIX. Alum is made of a Stone, of Sea-Weed and Urine. 
The Stone is found in moſt of the Hills between Scarborough and the River 


blueiſh Colour, and will cleave like Corniſh Slate. 
The Mine, which lies deep in the Earth, and is indifferently well moiſtnec 
with Springs, is the beſt. The dry Mine 1s not good ; and too much 
Moiſture cankers and corrupts the Stone, making it nitrous. 
In this Mine are found — Veins of Stone call'd Deggers, of the ſam 
Colour, but not ſo good. Here are alſo found thoſe that are commonly 
called Snake-Stones ; the People have a Tradition, that the Country theres- 


there inhabiting, they were all turned into Stones, and that no Snake hath 
ever ſince been ſeen in thoſe Parts. | | 

For the more convenient working of the Mines, which ſometimes lie :0 
Yards under a Surface or Cap of Earth, (which muſt be taken off and bar- 
row'd away) they begin their Work on the declining of a Hill, where they 
may be alſo well furniſhed with Water. They dig down the Mine by Sta- 
ges to ſave Carriage, and ſo throw it down near the Places where they ca 
Cine it. ; | 

The Mine before it is calcined being expoſed to the Air, will moulder in 
Pieces, and yield a Liquor whereof Copperas may be made: but being calc: 
ned, it is fit for Alum. As long as it continues in the Earth, or in Water, 
1t remains a hard Stone. | * 

Sometimes a Liquor will iſſue out of the Side of the Mine, which by tie 
Heat of the Sun is turned into natural Alum. 1 

The Mine is calcined. with Cinders of Newcaſtle Coal, Mood and Furzes ; the 
Fire made about 2 Feet and an half thick, 2 Yards broad, and 10 Yar 
long. Betwixt every Fire are Stops made with wet Rubbiſh, ſo that al 
one or more of them may be kindled, without prejudice to the reſt. 

After there are 8 or 10 Tards thickneſs of broken Mine laid on this Fevt, 
and 5 or 6 of them ſo covered; then they begin to kindle the Fires, and s 
the Fire riſes towards the top, they till lay on freſh Mine: ſo that to wii 
Height you can raiſe the Heap, which is often times about 20 Yards, tte 
Fires without any further help of Fewel will burn to the top, ſtronge: 
than at the firſt Kindfing, fo long as any Sulphur remains in the Stones. 
In calcining theſe Stones, the Wind many times does hurt, by forcing the 
Fire in ſome Places too quickly through the Mine, leaving it black and hal 


where the Fire paſſeth ſoftly and of its own accord, it leaves the Mie 
white, Which yields the beſt and greateſt quantity of Liquor. The 
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The Mine thus calcin'd, is put into Pits of Water, ſupported with Frames 
of Wood, and rammed on all Sides with Clay, about 10 Yards long, 5 Yards 
broad, and 5 Feet deep, ſet with a Current that turneth the Liquor into a 
Receptory, from whence it is pumped into another Pit or Mine; fo that eve- 
ry Pit of Liquor, before it comes to the boiling, 1s pumped into 4 ſeveral 
Pits of Mine ; and every Pit of Mine is ſteeped in 4 ſeveral Liquors, be- 
fore ir be thrown away, the laſt Pit being always freſh Mine. 

This Mine thus ſteep'd in each of the ſeveral Liquors 24 H ours, or there- 
about, is of courſe 4 Days in paſſing the 4 ſeveral Pits, from whence the 
Liquors paſs to the Boiling-Houſe. | 

The Water, or Virgin Liquor, oft times gains, in the firſt Pit, 2 Pound 
Weight. In the 24 it increaſeth to 5 Pound Weight; in the 3d to 8 Pound 
Weight; and in the laſt Pit, which is always freſh Mine, to 12 Pound Weight, 
and ſo in this Proportion, according to the Goodneſs of the Mine, and the 
well calcining thereof. For ſometimes the Liquors paſſing the 4 ſeveral Pits, 
will not be above 6 or 7 Pound weight ; at ether times above 12 Pound 
Weight, ſeldom holding a conſtant Weight one Week together. Yet many 
times Liquor of 7 or 8 Pound Weight produceth more Alum than that of 
10 or 12 Pound Weight, either thro” the Illneſs of the Mine, or, as uſually, 
the bad calcining thereof. And if by paſſing the weak Liquor thro' ano- 
ther Pit of freſh Mine, you bring it to 10 or 12 Pound Weight; yet you 
ſhall make leſs Alum with it, than when it was but 8 Pound Weight. For 
what it gains from the laſt Pit of Mine, will be moſt of it Nitre and Slam, 
which poiſons the good Liquors, and diſorders the whole Houſe, until the 
Slam be wrought out. | 
That which they call Slam, is firſt perceived by the Redneſs of the Liquor 
when it comes from the Pit, occaſioned either by the Illneſs of the Mine, or, 
as commonly, the over or under calcining it, as aboveſaid ; which in the 
Settler ſinks to the Bottom, and there becomes of a muddy Subſtance, and of 
a dark Colour. That Liquor which comes whiteſt from the Pits, is the beſt. 

When a Work is firſt begun, they make Alum of the Liquor only that 
comes from the Pits of Mine, without any other Ingredients ; and ſo might 
continue, but that it would ſpend ſo much Liquor as not to quit Coſt. 

Kelp is made of a Sea-Weed call'd Tangle, ſuch as comes to London on Oyſ- 
ters, It grows on Rocks by the Sea-Side, between High-Water and Low- 
Water Mark. Being dried, it will burn and run like Pitch; when cold 
and hard, tis beaten to Aſhes, ſteeped in Water, and the Lees drawn off 

to 2 Pound Weight, or thereabouts. 
| Becauſe the Country People, who furniſh the Work with Urine, do ſome- 
times mingle it with Sea-Water, which cannot be diſcover'd by Weight, 
they try it, by putting ſome of it to the boiling Liquor; for ſo, if the Urine 
be good, it will work like Teaſt put to Beer or Ale, but if mingled, it will 
ſtir no more than ſo much Water. 
__ Iris obſerved, that the beſt Urine is that which comes from poor labour- 
ing People, who drink little ſtrong Drink. | | a N 
The boiling Pans are made of 17 9 Feet long, 5 Feet broad, and 2 and 
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a half deep, ſet upon Iron Plates about 2 Inches thick, which Pans are com- 
monly new caſt, and the Plates repaired 5 Times in 2 Years. 

When the Work is begun, and Alum once made, then they ſave the Li. 
quor which comes from the Alum, or wherein the Alum ſhoots, which they 
call Mothers; with this they fill 2 third Parts of the Boilers, and put in one 
third Part of freſh Liquor which comes from the Pits. Being thus filled up 
with cold Liquor, the Fires having never been drawn out, will boil again 
in leſs than 2 Hours time; and in every 2 Hours time the Liquor will waſte 
4 Inches, and the Boilers are filled up again with green Liquor. 

The Liquor, if good, will in boiling be greaſy, as it were, at the Top: 
if nitrous, it will be thick, muddy, and red. In boiling 24 Hours, it wil 
be 36 Pound Weight, then is put into the Boiler about a Hogſhead of the 
Lees of Kelp, of about 2 Penny- Weight, which will reduce the Whole Bolle 
to abcut 27 Pound Weight. 

If the Liquor is good, as ſoon as the Lees of Kelp are put into the Boiler, 
they will work like Teaſt put to Beer; but if the Liquor in the Boiler be n- 
trous, the Kelp Lees will fir it but very little: andin that caſe, the Work- 
men muſt put in the more and ſtronger Lees. | 

Preſently after the Kelp Lees are put into the Boiler, all the Liquor together 
is drawn into a Settler, as big as the Boiler, made of Lead, in which it ſtands 
about 2 Hours, in which time moſt of the Nitre and Slam ſink to the Bottom. 

This Separation is made by means of the Kelp Lees, for when the whole 
Boiler conſiſts of green Liquor drawn from the Pits, it is of a Power ſtrong 
enough to caſt off the Slam and Nitre ; but when the Mothers are uſed, the 
Kelp Lees are needful to make the ſaid Separation. 

Then the ſaid Liquor is ſcooped out of the Setter, into a Cooler made of 
Deal Boards, and rammed with Clay. Into this is put 20 Gallons or more of 
Urine, more or leſs according to the Goodneſs or Badneſs of the Liquor; for if 
the Liquor be red, and conſequently Nitrous, the more Urine is required. 

In the Cooler, the Liquor in temperate Weather ſtands 4 Days. The 2d 
Day the Alum begins to ſtrike, gather and harden about the Sides, and at 


the Bottom of the Cooler. | | 
If the Liquor ſhould ſtand in the Cooler above 3 Days, it would, as they 


ſay, turn to Cpperas. | 
The Uſe of Urine, is as well to caſt off the Slam, as to keep the Kelp Lees 


from hardning the Alum too much. 

In hot Weather the Liquors will be one day longer in cooling, and the 4- 
him in gathering, that when the Weather is temperate. In froſty Weather, 
the Cold ſtrikes the Alum too ſoon, not giving time for the Nitre and Slam 
for to ſink to the Bottom, whereby they are mingled with the Alum. This 
produceth double the Quantity, but being foul, is conſumed in the waſhing, 

When the Liquor hath ſtood 4 Days in the Cooler, then that call'd Me 
thers is ſcooped into a Ciſtern, the Alum remaining on the Sides, and at 
the Bottom; and from thence the Mothers are pumped back into the Bcil- 
er again. So that every 5 Days the Liquor is boiled again, until it evapo- 
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The Alum taken from the Sides and Bottom of the Cocler, is put into 

a Ciſtern and waſhed with Water that hath been uſed for the ſame Pur- 

poſe ; being about twelve Pound Weight. After which it is roached, as 

followeth. | 

Being waſhed it is put into another Pan with a Quantity of Water, where 

it melts and boils a little. Then it is ſcooped into a great Cask, where it 

commonly ſtands 1o Days, and is then fit to take down for the Market. 
The Liquors are weighed by the Troy-Weight ; ſo that half a Pint of Li- 

quor muſt weigh more than ſo much Water, by ſo many Penny-Weight. | 


XC. Vitriol is of ſeveral Kinds, being for Colour, White, Telou, Green, or Eugene: | 
Blue ; uſually of the two laſt mentioned : And is made either of Mineral 1 | 
Waters, boiled up to a convenient Conſiſtence ;, then ſet to Chryſtalize : Or — 8 
extracted by common Water out of Earths impregnated therewith. Tis es. Rar. 
alſo afforded by many ſorts of Stones, commonly called Pyrites and Marcha- 
fites, which expoſed ſome Months to Aerial Influences, are reſolved into 
Powder, and the Saline Part diſſolved in Rain or other Water; then boiled 
and ſet to ſhoot, yield ſtore of Vitriol, eſpecially with the Addition of Copper 
or Iron. It is often aſſociated with Earth and Stones, wherein Metals are 
contained; and with many natural Recrements of Metals, ſuch. as Miß, 
Son, Chalcitis; from which *tis uſually ſeparable by the common method 
with water, ſometimes not to be extricated until the Mineral be firſt cal- 
cined or burnt. It is alſo frequently found pure and perfect in the Ca- 
verns of the Earth, being an Effloreſcence of ſeveral Minerals; and this is ac- 
counted by all Naturaliſts, the beſt, both for Medicinal and Spagyrical Uſes. 
Laſtly, it is copiouſly contained in common Mineral Sulphur. 
Vitriol conſiſts of infipid Phlegm, Earth, or Oker, ſome Metal, Mineral, Sul- 
phur, an Acid Salt or Spirit, together with ſome ſmall Portion of the Volarile 
Aerial Salt. That it contains Water, needs no great Proof, fince no Saline 
Subſtance can Chryſtallize without it; and Diſtillation will convince any 
Perſon, that it exceeds in Quantity any of the other Principles. x 
The Earth or Oker may be thus ſeparated. Diſſolve Vitriol in fair Wa- 
ter, immediately a yellow Powder will ſeparate, and in a ſhort time ſub- 
fide. The greater the Quantity of Water imployed, the more Oker preci- 
pitates : The weaker the Lixivium, the leſs able to ſupport Bodies more 
ponderous than common Water; and the lighter the Water (as if diftill'd 
Rain-Water, or Phlegm of Vinous Spirits) the more Earthy Parts ſubſide, upon 
the ſame Hydreſtatical Principle. I have above 20 times repeated this Diſ- 
{\lution, ſeconded by Filtration and Coagulation, and each time ſeparated - 
{me Quantity of this Earth: And I am perſuaded, had I long continued 
the Operation, the Succeſs would have been the ſame, only I obſerved the 
Quantity ſeparated each time, ſenſibly to diminiſh. But I have found a 
more eaſy and expedite way of effecting this Separation: Take a good Quan- 
tity of the common Dantzice or Hungarian Vitriol ; having powder'd it, put 
it into a ſlender Cucurbite; place it in Water, keep under it an equal con- 
ſlant Fire 3 or 4 Days: The Vitriol will, without Addittament, bee 
fluid, 
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fluid, as if diſſolved in Mater, and the Ober with moſt of the Metalline Part, 
with the groſs Sulphur, will ſubſide, and become a hard Cake at the Bot. 
tom, the Vitriol being fluid about it, which in the Cold again Chry/taliizet), ; 
excepting a ſmall Quantity of Liquamen, of the ſame nature with that we 
ſhall hereafter mention. This repeated once or twice, the Vitriol attain; 
unto-'a”high degree of Purity, and is eaſily capable of many Alterations 
whereunto it was not ſubject before this Purification. This Operation 
will Hot ſucceed ina dry Digeſtion ; I mean, Aſhes, Sand, Filings of Iron or 
Steel open Fire, or even Flame of Lamps, whether fed with Oil or Spirit of 
Vine. This Earth may be alſo obtained in a great Proportion, though in 
another Form, 'if after a long and intenſe Calcination, the Vitriol is freed trom 
its remaining Salt, by frequent Ablutions with warm Water: The far great 
eſt part of this Dulcify'd Colcothar is Iaſipid Earth with ſome ſmall Proper- 
tion of Metal. The ſame may be precipitated by Salt of Tartar, or any other 
Alcalies, or Filings of Zink, or other immature Minerals, out of a Solution 
of Vitriol in common Water. It being alſo ſeparated from Metalline and 
Saline Parts, by a Method I ſhall hereafter mention, there remains a great 
Quantity of an Inſipid Subſtance nearly reſembling Burne Alum. Belides, 
whereas Salt, Nitre, &c. require in Diſtillation a large Quantity of Earthy Sub- 
ſtance to disjoin the Saline Parts, and prevent Fufion ; Vitriol and Alum need 
it not: an unqueſtionable Proof, that Earthy Parts abound therein. 

That Vitriol contains Sulphur, is evinced by the ſulphureous Smell it 
emits in Diſtillation, eſpecially if urged with a ſtrong Fire from the Begin- 
ning; and the Spirit thus drawn being re&ifyed, the Liquor, which fir 
riſes, hath a highly ſulphureous Smell; as hath alſo that we ſhall here- 
after mention, diſtilled from Vitriol deprived of its Metallick Parts. The 
Colcothar Dulcifyed, or Metallick Parts precipitated by an Alcali, or Immature 
Mineral ſublimed with Sal Armoniack ; an Inflammable Sulphur may be many 
ways ſeparated, both from the Sublimate and Caput Mortuum. The common 
Oil of Vieriol digeſted on Antimony, then diſtilled, yields a much greater 
Quantity of Sulphur, than would have been produced, had any other Acid 
Liquor been imployed ; and the ſame Oil of Vieriol digeſted with Spirit of 
Wine, and diſtilled, yields an Oil, and at the latter End, ſtore of ſulphure- 
ous inflammable Flowers. | 

As for the Acid Saline Principle, I ſuppoſe no Perſon who hath taſted di 
the Spirit of Vitriol, and that abuſively called its Oil, will queſtion its 
abounding in that Subject. | 

In order to the Reſolution of ſome Enquiries about the Saline Principle, 
I made theſe Experiments. I took 4 or 5 Gallons of the Vitriolate Water, 
which was conveyed by artificial Channels at Deptford, from the Beds ot 
 Pyritet'or Marchafites into the great Ciſtern. I diſtilled therefrom, in Glals 
Veſſels, two Thirds of infipid Water; letting the Glaſſes cool, the Mate- let 
fall a Vitriol of a lovely dilute Colour, together with a great Quantity of 
that yellow Sediment which we formerly call'd Oker. Then evaporating 
a third Part of the remaining Liquor, I received more Vitriol of a paler Co- 
lour than the former, and Oker as before, though leſs. The 5th time this 
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Operation was repeated, inſtead of Virriol it afforded a Yellow, and ever 
after a White Salt, which did differ exceedingly from Vitriol, not only in 
Colour, but alſo in Taſte, being fiery and pungent; and did partake little 
of that abominable rough aſtringent Smack, which is peculiar to V itriol. 
It was alſo LUnctuous, like Salt of Tartar, made the Hands ſoft and ſupple, 
cleanſing like a Sapo, whereas common Vitriol renders them rough and 
harſh : Being diſſolved in Water, it appeared to the very Eye very Fatty 
and Oleagenous. t 

From 5 Pounds and an half of Lixivium, I received 4 Pounds of this fiery 
White Salt, beſides half a Pound of Liquamen, which remained fluid, and 
would not coagulate. I do the rather mention this, for that it is one of 
the moſt eminent Inſtances, I ever met withall, of ſo great a Quantity of 
Salt kept fluid in the Cold, by ſo ſmall a Quantity of Water. 

The remaining Liquamen was very fiery, acidly pungent, and extremely 
ponderous ; no whit inferiour, in my Opinion, in any of theſe Reſpects to 
common Oil of Vitriol: it ſeeming to me ſtrange and unuſual, that ſo ſtrong 
a Liquor ſhould be obtained without any conſiderable degree of Fire. 

This Liquamen being expoſed to the Air, ſoon attracted double its 
Quantity of Moiſture: I cannot recolle&, that I did ever obſerve any fluid 
Body, which approached near unto it for this Property; though I am not 
ignorant, that all Corofive Saline Liquors will borrow conſiderably from their 
neighbouring Element. I always obſerved this Liguamen to acquire more 
or leſs Moiſture, according to the Conſtitution of the Seaſon, riſing ſen- + 
ſibly in moiſt Weather, and little in dry. 

The white Salt, laſt mentioned, was diſtilled in a Sand Furnace, and 
the far greater Part came over in the Form of a Spirit highly Acid, eſpecially 
that which came laſt in ſmall Drops. This Liquor rectified in a very tall 
Body, immediately upon the Approach of the ſmalleſt Degree of Heat, a 
Volatile Sulphureous Spirit did ariſe as clear as Rock Water, almoſt, nay I think 
altogether Iaſipid; yet the Smell ſo ſubtile and penetrating, that 'twas in- 
ſupportable : And ſuch it continued many Years, not letting fall any Sedi- 
ment, and thereby loſing its ſtrength, as doth the Volatile Spirit made out 
of common Vitriol. The Spirit which remained after the Separation of the 
more Volatile, was in all Reſpects like that of London Vitriol ; only ſeemed 
more gratefully Acid, and might, like it, be ſeparated into Spirit and Oil, 
corruptly ſo ſtiled. | 

Vuriol freed, as is before declared, from its Earthy and Metalick parts, by 
Zink, or other Inperfect Minerals, is much of the ſame Nature, and yields its 
Spirit in Sand, as this we have now mentioned; is alſo White, and more 
Uuctuout; hath a Grain more like Nitre than Vitriol, as hath alſo the Goſtar 
Vitriol, which is White, and comparatively Unctuous, becauſe it hath little 
Metal, and leſs Mineral Sulphur than the common; whoſe Metaline Part 
detains the Saline, and will not diſmiſs it until long urged by a very intenſe 
degree of Heat. What remained in the R:tort after this Diſtillation, was not 
red or purple, like the Caput Mortuum of the common Vitrio!, but White, 
Light, and Spexgious, like burnt Alum, and altogether as Infipid ; 2 
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after it was ſome time expoſed to the Air, it received many ſttange Im- 
preſſions and Alterations. | AY 
I cannot but take notice here of the great Affinity that is between Vitric! 
Alum, and Mineral Sulphur ; the Saline Principle, which is in each of then 
104. 2.66, by far the chief, both in Quantity and Energy, having one Nature and the 
ſame Properties. This will appear evident to thoſe who will compare with 
the common Spirit, or Oil of Vtriol, the Acidity of Sulphur afforded by 
Brimſtone inflamed under a Glaſs Bell; which being re&ify'd, is not to 
be diſtinguiſh'd; by any ſenſible Property, from the well Rectihed Acidiyy, 
or Oil of good Vitriol ; and they may, I am confident, be ſafely ſubſtituted 
for each other, producing in Men and Metals the very ſame Effects, being 
in my Apprehenſion no leſs alike in their internal and ſecret, than in their 
external ſenſible Qualities. es, © Bo 
The Quantity indeed of Acidity, which is obtained in the ordinary Ways 
of Operation, is very ſmall, a Pound of Brimſtone not yielding above one 
Ounce or 10 Drams, the far greater Part being by the rapid Motion «f 
the Flame ſublimed in the Form of Flores, which differ not from the common 
Flowers. I have been often aſſured by a Kinſman of that admirable Mechaniſt 
Cornelius Drebbel, that his Uncle did, by the means of conveniently ſhaped 
Veſſels, ordinarily obtain out of a Pound of good Brimſtone, 8, and in a very 
moiſt Seaſon, 10 Ounces of Acidity ; and was confident, he could, by im- 
proving the Contrivance, recover the entire Weight of the Sulphur ; the Moiſ- 
ture of the Air acquired, making abundant recompence for the Avolation 
of what is Incoagulable. I have my ſelf by the means of ſeveral Menſtrua, 
reduced common Brimſtone into the Form of an highly Acid Corroſi ve Liquor, 
and even Spirit of Nitre, or Aqua- Fortis well rectified, being digeſted on the 
Flowers of Brimſtone, then diſtilled in Aſhes ; this repeated 5 or 6 times, 
after the laſt Cohobation there will remain with the Flowers near their 
Weight of an Acid Spirit, like that made by a Bell; the Spirit of Nitre be- 
ing ſcarcely changed from what it was before the Operation. And I ſup- 
poſe that being reiterated frequently, eſpecially if freſh Spirit be employed, 
the whole may be tranſmuted, abating ſome few Earthy and Metallick 
Particles, the Sulphureous being capable of a fluid Form, and are copious 
in Oil, in Vitriol, Aqua- Fortis, and many other Acid Menſtrua, eſpecially if 
any imperfe& Sulphureous Minerals were imployed with the other Ingre- 
dients in their Production. | 
I once made out of Yitriol, common Salt, and Antimony, a Liquor clear 
as any Fountain Water, yet the Smell intolerably Sulphureous, continuing 
Jo many Years : And true inflammable Sulphur may ſeveral ways be re- 
covered out of Oil of Vtriol, or Sulphur, many times re&ifyed and in ap- 
pearance free from ſuch Mixture. We formerly mentioned its Separarion by 
means of Vinous Spirits; alſo if mixt with Oil of Turpentine, and diſtilled, 
at the latter end ſtore of Brimſtone will ſublime : I ſuppoſe none will 
aſcribe this to the Vegetable Oil, which is only the means of its Separation, 
being an appropriate Menſtruum or Diflolvent of ſulphureous Bodies. This » 
recalls into my Mind what I have often obſerved, (and I ſuppoſe it always 
happens) in the Preparations of Balſam of Sulphur with the ſaid Oil of Tu. 
| Pentine; 
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zentine : After the Oil is ſatiated with Sulphur, it lets fall ſtore of fair Clryſ- 
ztals; an evident Proof of its Saline Nature, For although theſe Chryſtals 
broken, within appear full of Sulphur, their ourward Parts or Superficies ſeem 
perfect Salt, by virtue whereof they are diſpoſed to Chryſtalization. It may 
indeed be objected, that Chryſtalization is not a ſufficient Proof of a Saline Na- 
ture, the Eſſential Oils (as they are called) of Anniſeedt, Fennel-Seedt, and of 
many other Subſtances being very prone to Chryſtalize. But moſt Eſſential 
Oil; abound no leſs with Salt than common Sulphur, into which I have 
often converted them withour additament or ſuſpicion of Tranſmutaticn. 

The Affinity, J had almoſt ſaid Identity of the Saline Principle in Sulphur 
and Vitriol, further appears by rhe following Experiment. Take thin 
Plates of Copper, cement them carefully with common Brimſtone, Stratum 
W ſuper Stratum, repeat the Operation 4 or 5 times with freſh Sulphur ; moſt 
of the Copper will be converted into Vitriol, which diflolved in Water, and 
W moſt of that evaporated, yields very beautiful Azure Chryſtals. The ſame 
may be effected with Iron. Or, take the Acidity of Sulphur (corruptly call'd 
its Oil) moiſten therewith Filings of Copper or Iron; then free them by Fire 
or Air from ſuperfluous Moiſture, repeat this twice or thrice, and 
8 afterwards with common Water you may extract a fair Vitriol, which by 
the Chymiſts is called Vitriolum Martis or Veneris, according as the one or 

other Metal was imployed in order to its production: which ſame 
Metals being diſſolved in any Acid Menſtrua, and chryſtallized, are converted Alonſo Ba. 
into Vitriol. This is ſignified unto us by the common Name of Vitriol, % 4 
vulgarly ſtiled Cuperoſum, quaſi Cuprum Eroſum; that being the Metal Lib. I. 
wherewith 'tis uſually aſſociated. Sulphur indeed is found mixt with moſt 
Metals and Minerals, Gold and Silver not being excepted, the moſt expert 
Mineraliſts in Peru accounting abundance of Sulphur an eſpecial ſign of rich 
Ore: And among the richeſt Ore of the Mountain of Potoſi are ſuch quan- 
tities of Brimſtone, that the Cavities and hollow Places are preſently filled 
with Flame, if a Candle touch or come near their Sides. Yet they do not 
ordinarily find /itriol in Mines of Gold and Silver (unleſs mixed with other 
Metals) becauſe thoſe Bodies are ſomething too compact for the Sulphu- 
reous Spirit to diſſolve, aſſiſted with a ſmall degree of Heat; whereas all 

Ores, which touch on Copper or Pyrites abounding in Sulphur, do alſo afford 
Vitriol, Copper being an open Body, and more eaſily ſoluble than any other 
Metal; for it will preſently, though crude, diſſolve in, and give a deep 
Tincture to common Volatile Urinous Spirits: which cannot be affirmed of 
any other Metal, howſoever prepared ; and therefore no wonder if it be - 
not by the Steam of Sulphur fo eaſily converted into Vtriol. And in the 
Bowels of the Earth it is, I do conjecture, moſtly produced. after this man- 
ner; an Acid Salino-Sulphureous Steam (fuch we have. proved that of common + 
Sulpbur to be) inſinuating it ſelf into a Vein of Copper, corrodes it, and 
unting therewith, becomes Vitriol. So it doth by mixture with Iron and 
other Minerals; whence being waſhed with Water, it produces Acidule of 
divers kinds, according to the Nature of the Minerals wherewith the Acid - 
is united. And that Vitriol and Vitriclate Waters are thus produced, is hereby 
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confirmed, that many Ores and Pyrites being diſtilled: per Deſceuſum, yield 
abundance of common - Sulphur: The Remainder,,thereafter affords ſtore 
of Vitriol, although before Calcination it would have yielded none; the 
Fire enabling the Sulphur to corrode, and aſſociate with the Metalick Parts 
that which is without mixture of Metal, or which hath thereof a very ma 
Proportion, continuing under the form of Brimſtone. 
— This ro me ſeems the Reaſon, why Vitriol and Brimſtone are uſuz!; 
found together; thoſe Minerals and Pyrites that abound with one, beige 
uſually impregnated with the other: Vitriol not being a diſtin& Principle 
but the genuine Offspring of Sulphur, its material Cauſe ; and Fire and A: 
the efficient Cauſes of its Production. | ; 
Il ſpeak of Vitriol generated in the Bowels of the Earth; for it may be, 
and is often, produced above Ground, by the Aerial Salt united with Mine- 
ral Subſtances copiouſly contained in Marchaſites, which it extricates, ani 
coagulating therewith becomes a Vitriol. This Aerial Salt, which I har 
many ways procured, whilſt in the Air, is altogether unſpecificate, I mean 
freed from all Union with, or Determination by, any ſeminal Principle, 
(the Primordials of all Species in the Univerſe being in my Opinion Herms 
tical) but being once at the Command of the Architettonick Power of any Spe- 
cies, whatſoever that be, it is by it, with other Matter, determined in or- 
der to the Formation and Augmentation of the Iadividuum, and Propagz: 
tion of the Species, and upon the Diſſolution of its Dwelling, returns whence 
it deſcended. Beſides this, there is alſo in the Air an Acidity, as is eri. 
dent in ren Bars, whoſe Superficies is thereby reſolved into a ſubtil: 
Crocus ; alſo in the Tarniſhing of Poliſh'd Metals, where Pit-Coal is 
mou burnt, near unto and on the Sea, and where expoſed to certain 

inds. | 55 | 

This Acid Spirit, with the Salt laſt mentioned, are Inſtruments by Ns 
ture imployed in almoſt every Operation; eſpecially the Salt, without which 
no perfect Animal can ſubſiſt a Minute, and all Vegetables deprived theres 
do immediately decay. It's well known that ſeveral Minerals and Pyrites 
which are to the Taſte altogether inſipid and elixiviated, and would yield 
not a Grain of Salt, being expoſed to the Air are reſolved into a Powder, 
and afford ſome Alum, others Vitriol copiouſly. Sometimes the Minerib 
require previous Calcination, which opens and relaxes the Compages of tit 
Bodies; ſo that the Air may have more eaſy ingreſs. And it is, I thits, 
by moſt allowed, that after all the Salt is extracted out of Earth impres i 
nated with Vitriol, Alum or Nitre, the ſaid Earth being expoſed a ſuſficies i 
time unto the Air, acquires freſh Supplies: which muſt be derived fu 
the Air. And it is particularly remarkable in Vitriol and Alum, that ther 
Spirit being put into a Commotion or Fermentation by either Head 
contrary natur d Spirits, the Glaſſes which contain them being well c 
although rg and ſtrong, will be cracked or broken in pieces; which ſcet 
to proceed from the Expanſion of ſome of thoſe prodigiouſly active (prin! 
Particles, wherewith the Air abounds, which together with the Aerial & 
were arreſted by the vitriolifying Principle, and ſer at liberty by. the if 
| multuatig; 
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meltuating Liquor, the change of whoſe Contexture might occaſion their 
Diſmifſion, the unbending of their Springs, and the Eflects which there- 

enſue. | 

2 The Aﬀinity between Vitriol and natural, not ſactitious, Alum, thus 
appears. Vitriol not only in England, but in ſeveral other Parts of the World, 
is ordinatily found in the ſame Vein, and ſometimes in the ſame Parcel, 
which yields the Alum : which may by ſeyeral Methods be ſeparated from 
each other. 'The Mineral of Alym, it mature, Elixiviated yields its Salt 
preſently ; if leſs mature, it requires previous Calcination ; it very im- 
mature, it mult not only be burnt, but long expoſed unto the Air. 

The Cauſe whereof ſeems the very ſame with that we lately mentioned 
in our Account of the Production of Vitriol ; the Alum, as that is, being 
produced by the Sulphur's acting on, corroding of, and coagulating with, 
ſome mineral Subſtance, which uſually rtakes more of a Terrene and Stony, 
than Metalick Nature: although yet Mera is often found to be contained 
in the Alum- Stone or Ore. And that the Sulphur is the chief efficient and 
material Cauſe of its Production, appears from hence, that many Alum- 
Stones (as the Vitriolate) diſtill'd per Deſcenſum, yield good Brimſtone; and 
all Alum- Stone or Ore, during Calcination, emit a Sulphureous Steam. An 
inquiſitive Naturaliſt of my Acquaintance did gather from the very ſame 
Rock, and that within a few Inches of each other, Vitriol, Alum, and Sul- 
phur, all of them excellent and perfect in their Kind. Indeed they are ſo 
nearly allied, that I can by ſome pretty Artifices (too long to be here de- 
ſcribed) convert Alum into Vitriol, or Vitriol into Alum, which ſhall be the 
ſame, to all Intents and Purpoſes, (as we commonly ſpeak) with the Natural. 

Alum diſtilled into an Acid Spirit with Copper or Iron, becomes good 
Vitriol ; and Vitriol freed from its metallick Parts, becomes Aluminous ; and 
diſtill'd, yields a Spirit ſcarcely to be diſtinguiſh'd, not only by Taſte, but 
even by the nice and accurate Scrutiny, from that of Alum. And (which. 
doth in ſome meaſure illuſtrate this Afity) I have often obſerved re&ified 
Om of Virriol and Spirit of Sulphur to coagulate, and become ſolid tranſ- 
parent Coneretions, exactly reſembling Alum chryſtallized, with which com- 
pared, I am confident, the moſt judicious Eye, without the aſſiſtance of 
the Palate, would find little difference. | 

The Salt in Brimſtone is thus derived. Brimſtone conſiſts of Mineral Sul- 
phur and an Acid Salt, which being united, it is no difficult matter to con- 
ceive how it ſhould become Volatile, if we reflect on Cinnabar and Sublimate ; 
in one, Mercury is ſo diſguiſed by a little Sulphur, that it ſeems a Mineral 
Subſtance of another nature, and abating the Colour, not unlike Antimony ; 
in the other, Salts very acid and fixt are rendered ſufficiently volatile. 
Now whence the Brimſtone ſhould derive its ſulphureous Particles, will 
appear very obvious to them, who have obſerved how much the Bowels of 
the Earth abound with Bitumincus Subſtances. What elſe feed all the Subter- 
raneous Fires ? What an immenſe Quantity thereof is lodged in the Earth, will 
be atteſted by our large and Numerous Coal-Mines, and by thoſe Eruptions 
of Bituminous Subſtances in many Quarters of the World ; among which that 
Aa aa 2 | call'd 
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call'd Naptha, is ſo purely ſulphureons, ſo free from Mixture with any o- 
ther Materials, that upon the very Approach of Fire or Flame, it is imme. 
diately inflamed, and ſcarcely to be extinguiſh'd until wholly conſumed. 
As for the ſaline Principle of Sulphur, I conclude it to be common Sal, 
which, together with the Aerial Salt before mentioned, is the Foundation 
of all Saline Subſtances in the Univerſe. And I aſſure you, I can with com 
mon Salt make both Vitriol and Alum, hardly diſtinguiſhable from the na- 
tural. 


2 XCl. I kept by me cetain big Pieces of Crude-Alum Mines, ſuch as it 
tain Mineral was taken out of the Rock; I had alſo in the ſame Cabinet like Pieces of the 
a ordinary Fire- Stone, or Marchaſite of the Coal-Pits, which here we call Bra; 
110. P. 21. Lumps. 
In Proceſs of Time, both the Glebes ſhot forth Tufts of long and ſlender 
Fibres or Threads ; ſome of them half an Inch long, bended and curled like 
Hairs in both theſe Glebes : theſe Tufts were in ſome meaſure tranſparent 
and chryſtalline. Theſe Tufts did as often repullulate, as they were ſtruck 
and wiped clean off. | | 
The Aluminous Fibres were of a Taſte very Alumy, and pleaſantly pun- 
gent: The Vitriolick, Stiptique and Odious. Again, the Alum ones, being 
diſſolved in fair Water, raiſed a ſmall Ebulition : Whereas the Vitriolick E- 
bres diſſolved quietly. The Alum Fibres were generally ſmaller, and more o- 
paque, Snow-like. The Vitriolick larger, many Fibres equalling an Horſe- 
Hair in thickneſs, and more Chryſtalline. The Water wherein the Alum F. 
| bres were diſſolv'd, did give no red Tincture with Gall, not by all the 
means I could deviſe to aſſiſt them: the Vitriolick did immediately give a 
Purple Tincture with Gal. 
Having laid Pieces of the ſame Marchafite in a Cellar, they were in a few 
Months covered over with green Copperas, which was theſe Fibres ſhot and 
again diſſolved, by the moiſt Air, clodder'd and run together. Expoſing 
other Pieces of the ſame vitriolick Glebe in my Window, where the Sun 
. came, they were covered over with a white farinaceous Matter ; that is, 
with theſe Fibres calcined by the Rays of the Sun and warm Air, beating 
upon them, | | 
* I take theſe fibrous and thread- like Shootings of Alum and Vitriol to be 
moſt genuine and natural, and their angular Shootings, after ſolution into 
Cubes and Rhomboides, to be forc'd and accidental ; Salts of very different 
Natures, as well vegetable as foſſile, by a like Proceſs in chryſtallizing of 
them, being obſerved to ſhoot into like Figures. 


Amiantbus, MXCII. 1. Signior Marco Antonio Caſtagna, Superintendant of ſome Mines 
— in Zahy, hath lighted, in one of them, upon a great Quantity of that lanugi- 
nous Stone called Amianthus, which he knows ſo to prepare as to render it 
like either to a very white Hin. or to a very white Paper; both which 

| reſiſts the moſt violent Fire. The Skin was covered with kindled Coals, 
whence it took flame; but being taken out, after it had been left * 

while, 
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«ii the fiery Colour preſently diſappeared, and it became cold and white 
—_— — the Fire it 2 2. — only through, without waſting 

or altering any thing of it: whereas ſome of the Lardeſt and ſolideſt Me- 

tals, as Iron and Copper, reduced to very thin Plates, and kept as long in the 

Fire as this Subſtance was, would caſt Scales. Again, this Skin being made 

as thin as Paper, doth not only yield that ancient and ſo much admired A- 
mianthus ; but is alſo perſecter than that which comes from Cyprus, and not 
inferior to that which ſometimes, though but ſeldom, comes out of China. 

This Paper was alſo try d in the Fire, and there it remain'd likewiſe without 

any viſible detriment, or without the leaſt change of its firſt whiteneſs, 

fneneſs or ſoftneſs. Of the ſame Matter this Artiſt hath wrought a 

Wick, never to be conſumed as long as tis fed, nor altering its Quality 
after the Aliment is waſted away. ta” | 

2. The Lapis Amianthus, or Linum Foſſile Asbeſtinum, is found in no ſmall Þ Mr-Edw. 

Quantity in Llan-Fairymg Hornwy in the Northern Part of Angleſey, where 276. 523 
it runs in Veins through a thick Stone, in hardneſs and colour not unlike 

Flint. 'Theſe Veins are generally about + of an Inch deep, which is the length 

of the Amianthus, and is ſeldom longer, but often ſhorter. It is compoled 

of a lanuginous Matter, exactly reſembling that of pappous Plants; but ſo 

cloſely compact, that till you draw a Pin, or any ſuch ſharp thing, croſs the 

Grain of it, it appears only a ſhining Stone, there being not the leaſt Fila- 

ment of Lint to be perceived in it. In its natural Form, ſome of it looks 
whitiſh, and ſome ſtraw-coloured, but all ſhining ; but if pounded in a Mor- 
tar, the Brightneſs diſappears, and the whole becomes whitiſh; Note, that 

above and beneath the Veins there is a very thin Septum of terrene Matter, be- 

twixt the Amianthus and the Stone whereto it adheres. I put a ſmall Quan- 

tity of the Lint in the Fire, which grew red-hot ; but tho* it remained 

there + of an Hour, I could not perceive that it was any thing conſumed. I 

twiſted alſo ſome of it in the Form of a Wick, and dipping it in Oil, ir 

gave as good a Flame as other Wicks, till the Oil was conſumed, the Vie 
remaining of the ſame Proportion as at firſt. Being ſatisfied it was incombu- 

ſible, I pounded ſome p of it in a ſtone Mortar, till it became a dow- 

ny Subſtance : then I ſifted it thro a fine Searce, by which means the ter- 

rene Parts (being reduced to a Powder) came thro? the Searce, the Linum re- 
maining. I then brought it to a Paper-Miil, and putting it in Water in a 

Veſſel juſt capacious enough to make Paper with ſuch a Quantity, I ſtirred 

it pretty much, and deſired the Workmen to proceed with it in their uſu- 

al method of making Paper, with their Myiting- Paper Miuld, only to ſtir it 

about ever before they put their Mould in, conſidering it as a far more pon- 

derous Subſtance than that they uſed ; and that conſequently if nor imme 

diately taken up after it was agitated, it would ſubſide. Paper thus made | 
of it, proved but very coarſe, and too apt to tear : But this being the firſt 


Trial, I have ſome reaſon to believe it may be much improved. a | 
Cloth, by Mr. | 
XCIIL I here ſend you the Account of the incombuſtible Linnen Clith, which NW | 


I received from one Conco, a natural Chineſe, Reſident in the City 2-1049* 


of 
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2) D. Reb. 3. This kind of Linnen Cloth was eſteemed by the Ancients, though the 


Plot, ib. 
Þ1 051. 


ciety) before it was put into the Fire, 1 Ouhce, 


had continued red hot for ſome conſiderable time, it was taken forth a 


ly precious with the beſt of Pearls. | 


ä WE ;-. 
of Batavia in the North-Eaſt Parts of India, who bY xitans of Xs arear Sh 
kradana (likewiſe & Chineſe, and formerly chief ns to — —— 
of Bantam) did after ſeveral Yeats diligence, procure from a great Manda- 
rin in Lanquin, (a Province of China) near & of a Tard of the (aid Cloth; and 
declared that he was oredibly informed, that the Prirites of Tartary, and o- 
thers adjoining to them, did uſe it iti burning their Dead; and that it was 
ſaid and belieyed by them, to be made of the under part of the Root of a 
Tree growing in the Province of Sutan, and was ſuppoſed; in like manner, to 
be made of the Todda Trees in India; and that of the upper part of the 
ſaid Root near the Surface of the Ground, was made a finer Sort, which 
in 3 or 4 times burning, I have ſeen diminiſh almoſt half. They report al- 
ſo, that out of the ſaid Tree there diſtils a Liquor, which not conſuming, 
is uſed with a Wick made of the ſame Material with the Cloth, to burn in 
their Temples to Poſtetity. py Oe FFF 

2. A Handkerchief, or Pattern of this Iacombuſpible Limen, which was 
ſhewn the Royal Society, was a Foot long, and juſt half a Foot broad. 

There were 2 Proofs of its reſiſting Fire, gloen at London, one before ſome 
of the Members of the Royal . Suciety privately, Aug. 28. 1684. when Oil 
was permitted to. be poured on it whilft red hot, to enforce the Violence 
of the Fire. Before it was put inte the Fire this firſt Trial, it weighed 
2 Ounce, ſix Drams, ſixteen Grains, and loſt in the burning 2 Drams, ; 

rains. „ 4 | tooth. 
The ſecond Experiment of it was; publick before the Society, Novem- 
ber. 12. following, when it weighed (as appears 4 — Journal of the S. 

| 3 Drams, 18 Grains. Be- 
ing. put into a clear Charcoal Fire, ir was permitted to continue red 
hot in it for ſeveral Minutes: When taken out, though red hot, it did 
not conſume a Piece of white Paper on which it was laid. It was pre- 
ſently cool, and upon weighing it again, was found to have loſt 1 Dram, 
6 Grains. X | | 
Decem. 3. Mr. Arthur Baily, one of the Fellows of the R. &. preſented 
them with a Piece of this Linnen in the Name of Mr. Waite. At the ſame 
time, the ſame Mr. Baily preſented Dr. Plot with another Piece of it, which 
being brought ro Oxford, the Experiment was again repeated on it, Decem. 
16. it being put into a ſtrong Charcoal Fire, in the Natural Hiſtory School, 
in a full meeting of the Philoſophical Society of that Univerſity, where after it 


2 


gain little altered when cold, ſaving that it ſeemed a little whiter and clea 
ner than before. 


more common, and perhaps better known, than tis yet amongſt us, equal 


Nor is it now of mean Value even in che Country where made, a Chin 
Covert, (i. e. a Piece 23 Inches and + long) being worth 80 Tale, i. e. 36 
13 5. 4. d. LR 
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| Reality of ſuch a Bei 1545 "doubted, or deny'd by very good 
AN 2 though they ne ſuch a Minerals Hi , out of the 
woolly Part whereof, this ſort of Linen was Aways (mozndy: ſaid, to be 
made, yet queſtioned the Poſſibility of its having been actually doe. But 
Pliny ſays expreſly (and I dare believe him in any thing he ſpeaks of his own 
Knowledge) that he himſelf had ſeen Napkins xhereof, ich being taken foul 
from the Board at a great Feaſt, were caſt intò the Fire, hy hich means 
they were better ſcoured, and looked fairer and oleaner than if chey had 
been waſh'd in water. ih d eee b III IEND... 16 

And beſides the Teſtimony of ſeveral curious Perſous in all Ages, we have 
now ſeen 'a Piece of this n anthers td ane 7 at Landon and 
0 ord. f a . ; 4s } nr 0-703 <LI 4 
| Tis lanuginous Mineral is called from its ſtrange Qualities, ſometimes A- 
mant hus, quod in Ignem injectus non wa{r)z/ ; the Fire being ſo far from 
defiling it, that it rather gives it a Luſtre. . at], 21 

2. It is called Asbeftlos. And, att enn A v1 

3. Salamandra, in Engliſh, Salamander .: I ſappoſe from the Thryallides, 
or Candle-Wicks, faid to be anciently made of it, which being put into Lamps 
of inconſumable Oil, would never waſte or go out; which I take to be the 
true reaſon of the Impoſition of theſe Names upon it, whether there ever 
were any ſuch Lamps or no. ' bil: 1 

4. From a pungent Quality, Agricola ſays, it has on the Fongue without 
Aſringency, it is called Almen, having che diſtinguiſhing Epither Plumeum 
added to it, taken from its downy Filaments, to difcriminate it from all 
the reſt of the Mums. n . 20 5 | 
g. From the light gray Colour of its lanuginous Parts, it is called by ſome 
Polia, by others Corſoides ; and from its likeneſs to the hoary Fibres of ſome 
ſort of Mat- Med, Spartapolia. on wontldee bt 
6. From the Capacity it has of being ſpun into Thred, it is alſo called 
Linum, with ſome diſtinguiſhing Epithet taken either from its Quality, ſuch 
as Asbeſtinum, or Vivum; or from the Place where found in general or par- 
ticular : It being called in general Linum Fiſfile; in Engliſb, Earth. la; and 
in particular, Linum Iudicum, Creticum, Cypricum, & Carpaſium, or Caryſti- 
um. But beſide the Places that have given theſe Epithets to the Head made 
of it, it is alſo ſound in Tartary, at Namur in the Low- Cuuntrier, at Bigſela 
in Thuringia; amongſt the Miner in the old Noricum; ſomewhere in gn; 
and in the Mountains of Arcadia ; alſò at Putsoli, and lately im ſome Mixes 
in Fah; and it has been yet latelier met with in a ſmall 1 and belonging 
to Wiliam Robinſon Eſq, called Inis Molroniad, i. e. the Iſland of &a · Calves, 
in the Pariſh of Llan-Fairing Hotmuy in Angigſta in Mal. 

It is commonly by the Lithographers 'reckoned among Stones, but I rather 
ſhould judge it a Terra Laps 42, or middle Subſtance between a Stone 
an Earth. But whether the one or the other, it is made of a: Mixture 
gueſs) of ſome Salt or other, a pure Earth without Sulphur, coagulated- in 
the Winter, and kardened to Perfection by the- Heats in Summer; which 
Salt Johannes Heſſus proves by a very cogent Argument to be Aumen La- 
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0 deſcribing it as Matthiolus alſo does, to be of a whitiſh lacteous Sub- 
„ſomewhat inclining to Yellow, that ſweats out of the Earth, and 
ſmells like rotten Cheeſe ; whereof having gathered a Quantity at Pureoli, to- 
gether with the other Species of Alum, and kept it a while by him, when 
he came to look on it again, he found it to have loſt the Smell, and a great 
Part of it changed into Alumen Plumeum; the ſaline. Part, I ſuppoſe, ſhoct- 
ing into Threads, and the pure Earth uniting them, as found in the Places 
wherever generated; whether ſweating from the Earth, as Pliny and M::- 
thiolus would have it, or percolated through Rocks, as we find it in Jul; 
the Veins of it there running through a Rock of Stone, in Hardneſs and 
Colour not unlike Flint. 55 | 
And yer'ſeems to be made of ſuch an Alum, as that of John Heſſus at Py. 
teoli was, ſome of it being ſtraw-coloured, as if it ſtill retained the Yelloy- 
neſs that his liquid Bitumen was ſaid to have; which is a Colour not giren 
to it by any Author, moſt of it being ſaid to be white, or cinerous; ſome 
of it red, and ſome of an Iron-Colour, as Agricola tells us; and I hare 
ſome of the Cyprias by me, ſent from Aleppo, by Dr. Rob. Huntington, 
whereof ſome is of a light blue, or Pearl-Colour, and ſome of it has a caſt 
of Sea-Green. ; | 
But however the whole mineral Subſtances found at ſeveral Places may 
differ in Colour, yet I do not find but the woolly Part of them all ſeems to 
be much the ſame, viz. of a white Silver-Colour, the Threads very fine and 
ſlender, yet very ponderous ; the ſmalleſt Particles of them throughly wet, 
ſinking in Water, as I alſo found a very ſlender Thrum of the incombuſti- 
ble Linuen given me by Mr. Baily, which Mr. Waite brought from India, 
would alſo af which renders it very probable that it is not a Vegetable, but 
a Mineral Subſtance, notwithſtanding the Informations of Conco and Keay- 
arear Sukradana, mentioned in Mr. Haie's Letter, I ſay, render it probable, 
there being ſeveral Woods, ſuch as Box, Red-Wood, Perfian Wood, &c. that 
will fink in Water. | | 
De Region. Marcus Paulus Venetus acquaints us, that it is found in Tartary in a certain 
Orientalibus. Mountain in the Province of Chinchinthalas, and made into Cloth, as he was 
informed by one Curficar, a Turk, who was Superintendant of the Mines in 
that Country, after this manner: The lanuginous Mineral, or Amianthus, 
being firſt dried in the Sun, is next pounded in a braſs Mortar, and the 
earthy Part ſeparated from the woolly, which is afterwards waſhed from all 
Filth whatever that may ſtick to it; and fo, being thus purged, is ſpun into 
'Thread like other Wool, and after wove into Cloth ; which if foul or ſpot- 
ted, they cleanſe, he ſays, by throwing it into the Fire for an hour's Time, 
"whence it will come forth unhurt, as white as Snow. Which very method 
(as Strabo deſeribes it) ſeems alſo to have been uſed in ordering the Creta 
| Amianthas'; only with this Addition, that after it was pounded, and the 
earthy Part ſhook from the woolly, he ſays it was combed, and ſo does 
Agricola, which argues there was ſome of a greater Length than any I have 
yet ſeen. 2 


* 
* * 
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Of this Linen, as Pliny informs us, Shrouds were antiently ufed, at the 
Royal Obſequies, to wrap up the Corps in, ſo as that the Aſhes of their Bo- 
dies might be preſerved diſtin& from thoſe of the Wood, which made the Fu- 
neral Pile: And the Princes of Tartary, as Keayarear Sukradana was credibly 
informed (and I have it well confirm'd from other Hands) do uſe ſuch at this 
Day for burning their Dead. It muſt be acknowledg'd, it does diminiſh e- 
very time it undergoes the Violence of the Fire; yet this hinders not, but 
itmay, and will, do that Service divers times, before it be render'd altoge- 
ther uſeleſs. Some of the Antients are ſaid to have made themſelves Cloths 
of it, particularly the Brachmans amongſt the Indians. The Wicks for the 

tual Lamps of the Antients were alſo made of this Subſtance; and we 
are told, that Sptalla, Canon of Milan, had Thread, Ropes, Net-works, 
and Paper of it. Marco Antonio Caſtagna, who lately found this Mineral ſome- 
where in ah, knows how to prepare and render it tractable and ſoft ; which 
he can thicken and make thin to what Degree he pleaſeth, and maketh it 
thereby, like either to a very white Skin, or a very white Paper. We have 
alſo made Paper of our Welh Amianthus lately here at Oxford, which will 
* Fire and Ink well enough, the Ink only turning red by the Violence 
"& the Fire. 

To ſhew the Reaſon whence it is that this Subſtance ſhould be ſo ſtrangely 
privileged by nature, we muſt conſider, that the Qualities and Power of the 
Fire, according to Ariſtotle, are ꝓuanirem vd wi ouguat, ovrngirew dd r dub, 
to ſeparate things of a different, and unite thoſe of a like nature. Hence 
it is, that the Subjects moſt apt to take Fire, and be diſſolved by it, we find 
to be ſuch heterogeneous Bodies, in whoſe Pores the moſt ſulphurous bitumi- 
nous and aqueous Particles are pa which being ſeized by Fire, are 
quickly put into motion, dilated and ſeparated ; and being thus made capa- 
ble of flying away, are at laſt conſumed, and diſſolve the Frame of thoſe 
Bodies wl. oſe Parts before were united by them. When theſe are fled and 
gone, the Fire naturally goes out, as having nothing now left to work upon, 
nothing remaining but the Saltsand Earth in the form of Aſhes, which in all 
ſorts of Compounds are the things that reſiſt this Element moſt, and will re- 
main after the moſt exalted Operation it can be forced to. Nor do the Salts 
only of mixt Bodies thus baffle the force of Fire; but the ſimple ones much 
more, as being more homogeneous, as we ſee in the Decrepitation of common 
Salt, and Exſiccation of Vitriol, which, when the aqueous Parts are once eva- 
porated, are now a pure ſimple homogeneous Body, no more ſenſible of the 

Fire, the Decrepitation ceaſing, and nothing remaining that can be dilated 
any further to break the Corns of Salt. Now whacever the Fire cannot dilate, 
it cannot ſeparate, nor conſequently deſtroy, or carry any thing from it, but 
what is heterogeneous, and accidentally adhering to the outſide of it ; 
which is perfectly the Caſe of our incombuſtible Linen, whoſe Threads be- 
ing altogether homogeneous, and nothing elſe but the pure Striæ of liquid A- 
lum, as was ſhewnabove, holding nothing of Sulphur, Bitumen or Water, or 
anything that is different or heterogeneous to itſelf, that can be dilated or ſe- 
parated, it is in no poſſibility of being liable to the Fire; which may indeed 
Voi. II. B b b b | paſs 


65540 
paſs thro it, as we ſee it does when it is made red hot, but can carry no- 
＋ from it, but ſuch accidental Filth as has been put upon it, or accrued 
i by uling. | 


Lapis cg. XCIV. The Lapis Calaminaris, or Calamine, which is digged and prepared 

A. Giles near Wrington in Somerſetſhire, is found ſometimes in Meadows, ſometimes in 

Pooley. ». arable, ſometimes in paſture, and as I have obſerved, moſt commonly in 

F. oa. harren and rocky Ground. The Waters thereabouts are much of the fame 
Colour, Taſte, Clearneſs, and Wholeſomneſs with other Water, The 
Graſs upon the Ground, and the Leaves of the Trees, are as freſh where 
Calamine lies as in any other Place. But this I obſerve, that the Groovery 
always dig for it upon or near Hills; for they expect none in thoſe Grounds 
which have no Communication with Hills. 

To find out a Vein, they dig a Trench till they come to the Rocks, where 
they expect it lies; which Trench they generally dig from the North to 
South, or near upon that Point, the Courſes uſually lying from Eaſt to 
Weſt, or at 6 a Clock, as their Term is ; but ſometimes the Courſes, Seams, 
or Rakes, as they call them, lie at g a Clock, and ſometimes are perpendicu- 
lar, which they call the high time of the Day, or 12 a Clock: and theſe Cour- 
ſes they eſteem the beſt. Theſe Seams or Courſes run between the Rocks 
generally wider than thoſe of Lead - Ore, unleſs they are inclos'd in very hard 
Clifts, and then they are narrow as the Veins of Lead. The Colour of 
the Earth where the Calamine lies, is generally yellow a Grit, but ſome- 
times 2 for all Countries, as they term their underground Works, are 

not alike. | 

The Calamine it ſelf is of ſeveral Cotours, ſome white, ſome reddiſh, 
ſome greyiſh, ſome blackiſh, which is counted the beſt ; and when this is 
broken it is of ſeveral Colours. | Th 

In working for it below in the Countries, they uſe the ſame way and In- 
ſtruments, as they do in Lead Mines, and ſometimes they light upon 2 
good Quantity of Lead, but always find ſome Eyes of Lead among the Ca- 
lamine ; tho I think, in Lead-mines, they do not always find Calamine. 
In landing of the Calamine, ſome Pieces are bigger than others, and mit 
with a gritty Earth. I have been inform'd, that they have found one entire 
Piece of 8 or 10 Tun, which by reaſon of its bigneſs was forc'd to be bro- 
ken in the Groove before it could be landed. But generally it riſeth in ſmall 
Particles ; ſome about the bigneſs of a Nut they call a ſmall Calamine. 
In antient Works, Damps and Stenches ſometimes ariſe, but never in new 

Works, h 

When they have landed a good Quantity of the Calamine, they waſh, clean, 
or buddle it as their Term is, which they perform after this manner. They 
encloſe a ſmall piece of Ground with Boards or Turts, ' thro which a clear 
Stream of Water runs; within this Encloſure they ſhovel and often turn 
their Calamine, and the impure and earthy Parts the running Water car- 

ries away, and leaves the Lead and the Calamine, and the other heavic! 
diony and ſparry Parts behind. When they have thus waſhed the Calamine, 
17 
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as clean as they can, having rak'd up the bigger Pieces both of the Lead 
2nd Calamine, they put the ſmaller Parts into Sieves, made of ſtrong Wire 
at the bottom: And theſe they often dip and ſhake up and down in a 17 
Tub of Water, whereby the parts of the Lead which are mixt amongſt the 
Calamine fink to the bottom of the Sieves, the Calamine remains in the mid- 
dle, and the other ſparry and thraſhy Parts riſe up to the top; which 
they skim off and throw away, then they take off the Calamine, and after 
that the Lead · When they have thus cleanſed the Calamine, they are forc'd 
to ſpread it abroad, and ſo pick out with their Hands the Traſh and 
Stones that remain. But all of it does not require ſo much Trouble; for 
ſome riſeth big enough out of the Works to be cleanſed and pick d fit ſor 
the calcining Oven without all this Charge and Pains : And I have ſeen ſe- 
7 — Loads of this great Calamine, which had no mixture of Earth or 
Traſh in it. 

Their Calamine being thus prepared, they carry itto the Oven, which, at 
leaſt that which I ſaw, is much bigger than any Baker's Oven, and made 
much in the ſame Faſhion :* Only they caſt in their Coals into a Hearth 
made on one fide of the Oven, which is divided from the Oven it ſelf by a 
Hem or Partition made open at the top, whereby the Flame of the Fire 
paſſeth over, and ſo heats and bakes the Calamine. They let it lie in the 
Oven for the ſpace of four or five Hours, (the Fire burning all the while) 
according to the ſtrength of the Calamine, ſome being — ſtronger than 
other, and ſo requiring longer time; and while it continues in the Oven, 
they turn it ſeveral times with long Iron Coal - rakes; when it is ſufficiently 
burned, baked, and dried, they beat it to a Powder with long Iron Ham- 
mers, like Mallets, upon a thick Plank, picking out what Stones they find 
amongſt it; ſo that at laſt the Calamine is reduced to Duſt, and then it is fit 
for the Merchant. 

I have been credibly informed that the Duſt of Calamine conduces much 
tothe curing of ſore Eyes of Men: And that it's frequently made uſe of, 
for the taking off Films from the Eyes of Horſes and other Beaſts. 


XCV. 1. Take of Antimony one Pound, flux it clear; have one Ounce, To vicrity 
or two, of the Cawk-ſtone (by and by to be deſcribed) in a Lump red-hot e 
in readineſs. Put it into the Crucible to the Antimony ; continue the Flux a I Or. Mar, 
tew Minutes: Caſt it into a clean and not greaſed Mortar, decanting the 110. f. 437 
melted Liquor from the Cawk. * 

This proceſs gives us above 15 Ounces of Vitrum of Antimony, like po- 

lid Steel, and as bright as the moſt refin'd Quick- ſilver. The Cawk ſeems 

not to be diminiſh'd in its Weight, but rather increas d; nor will it be 
broughtto incorporate with the Antimony, tho flux d in a ſtrong Blaſt. 

This Cawk-ſtone is a very odd Mineral, much akin to the white milky mi- 7:4. Se. 
neral Juices of the Lead Mines, which vitrifies in like manner. Beſides . XLVI. 


theſe I could never light upon any one mineral Subſtance, which had any 
ſuch Effect upon Antimony. | | 
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Cawk is aponderous white Stone, found in the Lead Mines ; it will draw 
a white Line like Chalk or the Gallactites; but it is more fine, and hath a 
ſmooth and ſhining Grain, Sparr like, yet not at all tranſparent. 
x N 2. Itry'd that a Boar, to whom I had given an Ounce of crude Antimony 
y, By at a time putting him into the Sty, would be fat a Fortnight before another, 
9.39. P-774- having no Antimony, upon the like feeding. Antimony will recover a Pig 
of the Meaſles; by which it appears to be a great Purifier of the Blood. ! 
knew a Horſe that was very lean and ſcabbed, and could not be fatted by 
any keeping, to whom Antimony was given for two Months together ere- 
ry Morning, and that upon the ſame keeping he became exceeding fat. 
One of my own Horſes having had the Faſſions, and being cured, had not- 
withſtanding extream running Legs; ſo that after he had paſſed the Courſe 
of Farriers twice, to be cured, it was not done ; but upon my giving him 
Antimony one Week, he was preſently heal G. 
The manner of uſing it, is this. Take one 3 of crude Antimony pou- 
der'd for one Horſe, and when you give him his Oats in a Morning, ſhake 
it out amongſt his Oats : or make it in Balls. 


— XCVI. A ſmall Vial fill'd with ordinary white Sand, and containing on- 
from 2 3 i i. gr. xi. being fill'd with Virginia Sand was found to contain 3 ii. 
mined = 11. gr. x. - 
Dr. All. This Sand did apply to the Magnet both before and after Calcination 
295. p. 645. but the latter did apply better to it than the former. | 
A Parcel of this Sand mix'd and calcin'd with powder'd Charcoal, and 
kept in a melting Furnace for about an Hour, yielded no Regulus, but ap- 
ply'd more vigorouſly to the Load-ſtone than either of the former. 

. Iflux'd a Parcel of this Sand with Fix'd-Nitre, in a melting Furnace, for 
above an Hour, but could obtain no Regulus, nor any Subſtance that would 
apply to the Magnet, excepting a thin Cruſt that ſtuck firmly to a piece of 

harcoal that dropt into the Crucible when the Matter was in Fuſion. 
I lux'd it alſo with Salt-petre and powder'd Charcoal, dropping pieces of 
Charcoal afterwards into the Crucible. It continued about an Hour in the 
melting Furnace in Fuſion, and that without producing a Regulus, or a Sub- 
ſtance that would apply to the Magnet, excepting only what ſtuck to the 
Charcoal, as in the former Experiment. e 
I flux'd another Parcel of it with Salt- petre and Flowers of Brimſtone, 
without being able to procure any Regulus. - 
I pourꝰd good Spirit of Salt on a Parcel of this Sand, but could obſerve no 
Lufation thereby produc'd. 
I pour'd Spirit of Nitre, both ſtrong and weakned with Water, on Parcels 
of the ſame Sand, without being able to diſcover any Conflict. 
I pour'd ſingle Aqua Fortis upon another Parcel of it, without being able 
to rex any Ebulition worth noting. 
| Ipour'd double Agua Fortis upon another Parcel of it, which, for ought] 
could diſcover, had no more Effe& on it than the former. 
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I ponr'd alſo ſome Aqua- Regia on a Parcel of it, without diſcovering any 
ſenſible Effect. pour d good Oyl of Vitriol upon another Parcel of this 

Sand, but ſeeing no Bubbles thereby produc d, I weaken'd the Oyl with 

Water, but without any ſenſible Effect. 

Irepeated all the former Experiments with the Menſtruums upon this Sand 
after Calcination per ſe in a Crucible, but could ſcarce obſerve a Bubble pro- 
duc'd by any of them. | 

I pour d ſome of each of the Liquors upon Parcels of the Powder of this 
Sand calein'd, without any Succeſs. 

Note, 'That I made theſe Experiments both in the Cold, and upon a 
Sand-Furnace. So that to me there ſeems to be but little wanting to diſ- 
cover any Metal known to us, if it contained any ſuch : for there is no 
Metal nor Ore that ſome of theſe Menſtruums will not work on. 

I powder'd a Fragment of a Load-{tone, and pour'd ſome of theſe Men- 
ſtruums upon it, without being able to find that they in the leaſt prey'd up- 
on it, any more than they did upon the Sand. 

I pour d ſome of the afore-mention'd Menſtruums upon ordinary Sand 
taken out of a Sand-Furnace, where it muſt have ſuffer'd ſome Calcination ; 
but could find no more Bubbles produc'd thereby, than what might ratie- 
_ be ſuppos'd to be produc'd from Lime, and other Dirt mixt with the 
Sand. 


XCVII. The black Sand, which in 7aly they uſe inſtead of Duſt to their Ablacksand 
Letters, is found fix Miles from Genes near St. Pierre d' Araine on the Sea- 52 
ſhore. It hath the Properties of the Load- ſtone, and I do believe that it is c*rfield. n. 
Load- ſtone, or Powder of Load- ſtone, for it followeth the Load - ſtone; it * F. 335 
ſticketh to a Knife that is touched with the Load-ſtone ; it draweth a mag- 
netick Needle; it doth not ferment with Aqua Fortis, as Iron Duſt doth ; 
it doth not ruſt with any Acid that can be uu to it; it doth not ſpar- 
kle in the Flame of a Candle, as Steel Duſt doth, when it is thrown 
5 the Flame. It is commonly found on the Sea-ſhore after great 


XCVIII. A certain Powder lately invented in Germany maketh Metal 7e mate 
ſo cloſe and ſmooth, that it leaves not the leaſt Pit in the Piece: a Gun moot, 224 
ſo caſt needs no boaring, and one third of the Metal may be ſpared. 22 
Such Guns remain clean and neat a long while. July 9. 1672. there was for: on the 
caſt a Demi-Cannon, weighing 34 Hundred, which was tryed with a Bul- — 1. 94. 
let of 34 lb. and the firſt time 12 lb. of bong Powder, the fecond.” '*** 
ume as much, the third time 15 lb. and the fourth time 24 lb. all 
which it endur'd very well. With a ſmall Petard, of 2 lb. of this Metal, 

Ibroke in pieces a Beam of a Rhine Foot fquare, the Petard remaining en- 
tire and perfect. 215 
This Powder is not only eaſy to make, but alſo of ſmall Expence. 


XCIX. The 
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XCIX. 1. The Foreſt of Dean (lying betwixt the Me and Severn) conſiſts 
generally of a ſtiff Clay. The Country is full of Hills, but they are no 
where high: Betwixt them run great Store of little Springs of a more 
browniſh Colour than ordinary Waters, and often leave in their Paſſage 
Tinctures of Ruſt. The Ground is naturally inclin'd to Wood, eſpecially 
Haſle and Oak ; but *tis now almoſt devoured by the increaſe of the Iron- 
works. Upon the Surface of the Earth, in many Places, lie an abundance 
of rough Stones, ſome of them of a vaſt Bulk; but where they fink their 
Mines, they rather meet with Veins of ſcaly Stone, than hard and ſolid 
Rocks. Within the Foreſt they find great plenty of Coal and Iron-Ore; 
and in ſome Places red and yellow Oker. 

The Iron · Ore is found in great abundance in moſt Parts of the Foreſt; 
differing both in Colour, Weight, and Goodneſs. The beſt, which they call 
their Bruſh-Ore, is of a bluiſh Colour, very ponderousand full of little ſhi- 
ning Specks like Grains of Silver. This affords the greateſt quantity of 
Tron : but _— melted alone produceth a Metal very ſhort and brittlc, 
'Fo remedy this Inconveniency, they make uſe of Cinder, which is found 
in great Quantities thro all Parts of the Country, where any former Works 
have ſtood ; for in former Times, their Bellows being mov'd only by the 
ſtrength of Men, their Fires were much leſs intenſe than in the Furnaces 
they now employ : So that they melted down only the principal Part of 
the Ore, and rejected the reſt as uſeleſs This is call'd Cinder, and being 
mingled with the Ore in a due Quantity, gives it that excellent Temper of 
Toughneſs, for which this Iron is preferr'd before any that is brought from 
foreign Parts. h 
. The 'Ore is firſt calcined in Kilns, much after the Faſhion of ordinary 
Lime Kilns; which they fill up to the top with Coal and Ore, Stratum ſuper 
Stratum Then putting Fire to the bottom, they let it burn till the Coal be 
waſted. This is done without Fuſion of the Metal; and ſerves to conſume 
the more drofly parts of the Ore, and to make it friable. From hence they 
carry it to their Furnaces, which are built of Brick or Stone, about 24 
Foot ſquare on the out fide, and near 30 Foot in height: Within not above 
eight or ten Foot over in the middle, the top and bottom having a narrower 
"Compaſs, much like the ſhape of an Egg. Behind the Furnace are placed 
two —_— of Bellows, whoſe Noſes meet at a little Hole near the bot- 
tom. Theſe are compreſſed together by certain Buttons, placed on the 
Axis of a very large overſhot Wheel, 

The Furnaces are at firſt filled with Ore and Cinder intermixt with Fuel, 
which in theſe Works is always of Charcoal ; laying them hollow at the 
bottom, that they may more eaſily take fire: But iſles they are once kindled, 
the Materials run together in a hard Cake or Lump which is ſuſtained by 
the Faſhion of the Furnace, and thro this the Metal, as it melts, trickle 
down into the Receivers, where there is a Paſſage open, by which they take 
away the Scum and Droſs. Before this lies a great Bed of Sand, where!" 
they make Furrows of what Faſhion they pleaſe; into theſe they let in the!! 


Metal, which is made ſo very fluid by the Violence of the Fire, that _ 
tinu 
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tinues boiling for a while. The Furnaces are kept at work Night and 
Day for — — ſtill ſupplying the waſte of the Fewel, other 
Materials, with freſh poured in at the top. * 

From theſe Furnaces they bring their Sows and Pigs of Iron (as they call 
them) to their Forges. Theſe are of two ſorts, tho ſtanding together un- 
der rhe ſame Roof ; one they call their Finery, the other the Chatery. Both 
of them are upon Hearths, on which they place great heaps of Sea-coal, and 
behind them Bellows like to thoſe of the Furnaces, but nothing near ſo large. 
Into their Finery they firſt put their Pigs of Iron,placingthree or four of them 
together behind the Fire, with a little of one end thruſt into it: Where ſoft- 
ning, by degrees, they ſtir and work them with long Bars of Iron, till the 
Metal runs together into a round Maſs or Lump, which they call a Half- 
bloom. This they take out, and giving it a few Strokes with their Sledges, 
they carry it to a great weighty Hammer, raiſed likewiſe by the motion of 
2 Water- wheel; where, applying it dexterouſly to the Blows, they preſently 
beat it out into a thick ſhort Square, This they put into the Finery again, 
and heating it red hot, they work it out under the ſame Hammer, till ic 
comes to be the ſhape of a in the middle, with two ſquare Knobs on 
the Ends. Laſt of all, they give it other Hearings in the Chafery, and more 
Workings under the Hammer, till they have brought their Iron into Bars of 
ſeveral Shapes and Sizes. If they omit any one Proceſs, it will be ſure to 
want ſome part of its Toughneſs, which they eſteem its Perfection. 

For the Backs of Chimneys, Hearths of Ovens, or the like, they take 
the melted Metal out of the Receivers in great Ladles, and pour it into 
Moulds of fine Sand. 

2.1. At Milthrop Forge in Lancaſhire, they have ſeveral forts of Iron Stone, % Lueg. 
ſome of it making ColdſhireIron, that is, ſuch as is brittle when it is cold; M. john 
another ſort makes Redſhire, that is, ſuch as is apt to break, if it be ham- ur. a. 
mer'd when it is of a dark red heat; and therefore they are never melted ?” © "om 
down but in mixture, and ſc they yield an indifferent good fort of Iron. 
They have of late made ir much better than heretofore, by melting the- 
Sow-metal over again, as likewiſe by uſing Turf and Charcoal; whereas 
formerly their Fuel was only Charcoal. They firſt burn the Iron Stone, and 
then, for every 17 Baskets of this burnt Stone, they put in one of Limeſtone 
unburnt, to make it melt freely and caſt the Cinder ; which they always 
take off from the melted Iron before they let it run. 

Ihe bottom of the Furnace is about two Yards ſquare, and fo riſes per- 
pendicular for a Yard, or more ; which is alſo lined within with a Wall of 
the beſt Fire-ſtone, to keep off the force of the Fire from the Walls of the 
Furnace. The Bellows (which are very large, and play'd with Water) 
enter about the middle of the Focus: The reſt of the Furnace is raiſed up- 
on this, fix or ſeven Yards ſquare-wiſe, but tapering ; ſo that the top Hole 
(wherethey throw in Baskets of Stone and Fuel) is but half a Yard ſquare. 


When they find it to have ſubſided a Bout a Yard and an half, then they fill 
be Furnace again. 
| 5 


The 


The Ore is got in Furneſs (a Diviſion of Lancaſhire) at leaſt 15 M; 
from Milt hrop. — of it is hard, but feels ſoft and — on 932 
ſide, like Velvet. Some is ſoft as Clay, but all is red; and one ſort ſeems 
to be good Hematites. | | 
Ih. p. 657. 2. The Forge is very much like that of a common Black-ſmith's, about x 
Yard and a half over, and the ſame height. The Hearth is all of Sow-Iron 
much of the ſhape of a broad-brim'd Hat, with the Crown downwards. This 
hollow Place they fill and heap up with Charcoal, and lay the Ore (firſt bro- 
ken into pieces as big as a Pigeon's Egg) all round about the Charcoal upon 
the flat Hearth, to bake it, as it were, or neal it, and thruſt it in by little 
and little into the hollow, and keep blowing for ſome twelve Hours. Then 
they pull out a Stopple at the bottom of the Wall, and out comes all the 
Glaſſy Cinder, being very liquid, leaving. the Iron (which is never in a 
rfect Fuſion) in a Lump at the bottom. This they take out with great 
ongs, and turn it under heavy Hammers (play'd with Water) which at 
the ſame time beat off, or rather ſqueeze out, the fluid Scoriæ (eſpecially at 
firſt taking out of the Furnace) and form it, after ſeveral Heats, into Bars, 
They uſe no Limeſtone, or other things, to promote the Flux. They get 
about an hundred weight of Metal at one melting, which is the product of 
about three times ſo much Ore. 
Ib. p. 699. Steel is not made from that they call Steel Ore, but Iron, ſuch as is made 
from the reſt. | Klee 
The ſeveral ſorts of Ores lie in one Vein, which is ſometimes an Inch, 
ſometimes a Foot, and ſometimes three or four Yards broad, and many 
Fathoms deep, between grey Limeſtone Rocks; but the hard Ores lie 
uſually next the Rocks on each ſide, and the ſoft Ore in the midſt. They 
uſe the ſoft Ore frequently, and with good Succeſs, as a Medicine for the 
Murrain in Cattle, and for all Diſeaſes in Swine, to which laſt they will 
give a good Handful, or two, in Milk. 
By Pr. Li- 3, This Clay Hematites is as good, if not better, than that which is 
brought from the Eaſt» Indies; witneſs the Tea- Pots made of it in Staford- 


ire. 


The trueWay C. Thoſe famous and ſtupendous Monuments of Antiquity, the Egptiar 
of mating Obelicks, are all of Porphyry, and moſt of them curiouſly cary'd with a val: 
3 2 = . 3 P 6. 
Marr. Liter, number of Figures, one way of Writing of the antient Egyptians : Theſe 
ITS witneſs the Facility that Nation had of Graving in Porphyry ; a Stone which 
ut. par.11, no Tool will now touch, nor nothing leſs affect, than Emery or Diamond 
Cap. Il. Powder. "I | | 
Mr. Ray aſſures us, that all the Obelisks of Rome, that are graven with 
Hieroglyphicks, are of one and the ſame kind of Stone, viz. a Marble of 3 
mingled Colour, red and white, very hard, and hath not in ſo many Ages 
ſuffer d the leaſt by the Weather. | ; 
Something there is certainly loſt in this Age, as to the manner of Steeling 
of Tools: And the Proceſſesnow uſed by moſt Nations are fraudulent, and 
: 
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a poiſoning of Iron by certain mineral Salts, rather than a true making of 
reel | 


Ariſtotle tells us, That wrought Iron it ſelf may be caſt ſo as to be made Mer. 1. 
« liquid, and to harden again: And they are wont to make Steel thus; for 
« the Scoria of Iron ſubſides, and is purged off by the bottom. And when 
« jt hath been often defecated and made clean, this is Steel. But this they 
« do not often, becauſe of the much Waſte, and for that it loſes much weight 
« in Fining. But Iron is ſo much the more excellent, the leſs Excrement it 
© hath.” This Account is a little confuſed, and not well underſtood : It 
is indeed true, that Iron is till better the more it is purged, It is as true, 
that even wrought Iron may be melted as often as you pleaſe ; and as oft as 
it is melted and purged, it loſeth much, of its Weight. But after all, Iron 
of it ſelf, how oft ſoever it is purged and refined, will never become Steel; 
yet of this ſo purged, the beſt Steel doubtleſs may be made. | 
The manner of making true Steel, is thus faithfully deſcrib'd by Agricola. Of Re Meg 
And this way by Kircher is ſaid to be now in uſe in the Iſland of I, a 
Place famous from all Ages, even from the Times of the Romans, for that 
Metal alone, down to our Days. 3 r 7 EGS "I 
Male choice of Iron which is apt to melt, and yet hard, and which 
© may eaſily be wrought with the Hammer; for altho Iron which is made 
of Vitriolick Ore, may melt, yet it is ſoft, or fragil, or eager. - Let 
* a parcel of ſuch Iron be heated red hot, and let it be cut into ſmall pieces, 
and then mixt with that ſort of Stone which eaſily melts; then ſet in the 
« Smith's Forge, or Hearth, a Crucible, or Diſh of Crucible Metal, a 
“Foot and a half broad, and a Foot deep; fill the Diſh with good Char- 
e coal, and compaſs the Diſh about with looſe Stones, which may keep in 
the mixture of Stone and pieces of Iron put thereon. - 
As ſoon as the Coal is throughly kindled, and the Diſh is red hot, give 
« the blaſt, and let the Workman put on, by little and little, all the mix- 
ture of Iron and Stone he purpoſes. _ . | 33 
« When it is melted, let him thruſt into the middle of it three or four, 
© or more pieces of Iron, and boil them therein five or ſix Hours, with a 
© ſharp Fire; and putting in his Rod, ſtir often the melted Iron, that the _ © 
© pieces of Iron may imbibe the ſmaller Particles of the melted Iron, which 
© Particles conſume, and thin the more groſs Particles of the Iron Pieces 
© and are, as it were, a Ferment to them, and make them tender. 
Let the Workman now take one of the Pieces out of the Fire, and pu 
it under the great Hammer, to be drawn out into Bars, and wrought ; 
* and then, hot as it is, forthwith plunge it into cold Water. dN 
* Thus temper'd ,let him again work it on the Anvil, and break it; and 
looking upon the Fragments, let him conſider whether it looks like Tron 
* 1n any part of it, or be wholly condenſed, and turned into Steel. 
Then let he Pieces be all wrought into Bars; which done, give a freſh | 
© Blaſt to the Mixture, adding a little freſh Matter to it, in the room of 
that which had been drunk up by the pieces of Iron; which will refreſh, 
and ſtrengthen the Remainder, and make yet purer the pieces of Iron again 
Vor. II. | EEE + 77" I 
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put into the Diſh : Every one of which let him, as ſoon as it is red hot 

te beat into a Bar, upon the Anvil, and caſt it, hot as it is, into cold Wa. 

© ter. And thus Iron is made into Steel, which is much harder and whiter 

| * than Iron. | | 

Lib34.c14. Pliny, ſpeaking of Iron, ſays, Fornacum maxima differentia eſt : in iis equi- 

dem Nucleus ferri excoquitur ad indurandum aciem, alioque modo ad denſandu 

incudes malleorumve roſtra. From this Paſſage it ſhould ſeem that the An- 

tients had one way to make Steel, and another way to harden or temper 

their Tools, particularly ſuch as Picks and Anvils. And it is plain, tha: 

the Nucleus Ferri (by which muſt be meant well purged Iron, the ſame which 

Ariſtotle calls igyaouir@& oidu@) was melted down in both. But, in m 

Opinion, with this difference, in making Steel they not only boil'd their 

Iron in its own Sow-Metal, or liquid Iron, but hammer'd it alſo, and after 
quench'd it in cold Water. 

And this Opinion thoſe other Words of Pliny, in the next Chapter, favour, 
Ferrum accenſum Igni, niſi duretur iftibus, corrumpitur : And again, Aquarum 
ſumma differentia eſt, cui ſubinde candens immergitur. And this way was ſuffi- 
cient for Sword-Blades, and Knives, Razors, &c. Whereas in ſteeling 
their Tools, they boil'd their Tools in Sow-Metal, to ſuch a degree of 
Hardneſs or Temper as was requiſite, and did not afterwards hammer them, 
For Iron this way made into Steel, becomes a kind of Electrum, and is fill'd 

with an exceeding brittle and hard Body; for which purpoſe the Word Da- 
fare is, by Pliny, aptly and elegantly uſed. And this way was uſed when 
the ſtrongeſt 'Temper and Hardneſs was required, as to Picks and Anvils: 
For it is certain that Steel, as well as Iron, by ignition, is ſpoil'd or cor- 
rupted. Hence it was that the Antients well knowing, that in making 
their Tools out of Steel, they could not but conſiderably loſe and abate of 
their Temper ; they firſt ſhaped them, and then gave them a ſtrong Body 
of Steel and Temper together, and ſo had nothing elſe to do but to finiſh 
them on the Grindſtone and Hone, to ſet the Point or Edge. 


Copper, Cl. 1. Herrn-Groundis a little Town in Hungary, ſeated very high be- 
; Hungary: By tween two Hills, upon a part of Land of the ſame Name, an Hungarian 
— 2 Mile diſtant from Neuſol. In this Town is the Entrance into a large Cop- 
59. p. 104% · per Mine, very much digged. : | 

. I went in thro a Cuniculus, call'd Tach-ſtoln. The ſteep Deſcents are 
made by Ladders or Trees ſet upright, with deep Notches or Stairs cut in 
them to ſtay the Foot upon. They are not troubled with Water, the Mine 

lying high in the Hill: But they are moleſted with Duſt and Damps. 
The Veins of this Mine are large, many of them cumulate, and the Ore 
very rich: in an hundred Pounds of Ore they ordinarily find twenty Pounds 
of Copper; ſometimes thirty or forty, half Copper, and even to ſixty in 
the Hundred. Much of the Ore is join'd fo faſt in the Rock, that it is ſe. 
parated with much difficulty. There are divers forts of Ore ; but the chie 
difference is between the yellow and the black; the yellow is pure Coppet 


Ore, the black contains alſo a proportion of Silver. 155 


% 
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They find no Quickſilver here; the Mother of the Ore is yellow, and the 
Copper Ore heated and caſt into Water, maketh it become like that of ſome 
ſulphureous Baths. - - 

They ſeparate the Metal from the Ore with great difficulty. The Ore 
commonly paſſes 14 times thro the Furnace : Sometimes it is burned and o- 
ther times melted; ſometimes by it ſelf, and ſometimes mixed with other Mi- 
nerals and its own Droſs. 

There are divers ſorts of Vitriol found in this Mine, green, blue, red- 
diſh, and white. There is alfo a green Earth, or ſediment of a green Wa- 
ter call'd Berg grun; there are likewiſe Stones found of a beautiful green and 
blue Colour, and one ſort on which Turcoiſes have been found ; therefore 
call'd the Mother of the Turcois. 

There are alſo two Springs of a vitriolate Water, which are aſſirm'd to 
turn Iron into Copper; they are call'd the old and the new Zimeut; theſe 
Springs lie deep in the Mine: The Iron is ordinarily left in the Water 14 
Days ; I took divers Pieces formerly Iron, now appearing to be Copper, 
out of the Old Zimeut ; they are hard within the Water, and do not totally 


loſe their Figure, and fall into Powder, they will eaſily melt without the 
Addition of any other Subſtance. | 1 So 

They make handſome Cups and Veſſels out of this ſort of Copper. 

2. There is a heap of Copper Ore by Darwent near Keſwick, but I ſuppoſe — 
the Weather hath eaten out all the Copper that was in it : It is reported, Cumber- 
that the thickneſs of the Vein at Gouldſcope in Newlands was fix Foot; there land 2). 
are no Shafts now in being either at Newlands or Caldbeck,there are divers A- , Lider. 
dits, but they are uſeleſs, the Workmen having wrought down the Ore far v. 200. f. 37. 
below them; there is part of an Adit wrought at Caldbeck, but it is uncertain 

what it may coft finiſhing ; for ſome Stone may be wrought for 20 Shil- 

li . and ſome of it may prove ſo hard, that it may coſt 10 Pound 

2 Fathom. | | 

A Thouſand Pound Stock will be enough to begin with, to get Ore at 

Caldbeck Mines, and then there muſt be ſmelting Houſes builr, which coſt 

500 Pound or more; and before C be made ready for Sale at the Mar- 

ket, and the Work come to pay it ſelf, it will be ſix or ſeven Years at leaſt, 
— time 10000 Pound will be Stock little enough. 

3. The firſt Work that was found, and wrought in by the Dutch-men, in .- Dr: 
Cmiſten Fells, is call d Low Work, it hath a Stulm or Shaft to draw Water t. f. 
from the Mine. This Work was left good, and had been wrought from 
the Day to the Evening End of the ſaid Work 40 Fathoms, or therea - 
bouts ; the Seam or Vein of Copper Ore then left was above three quar- 
ters of a Yard thick of good Ore ; which Seam or Vein did go from the E- 
vening End to the Morning End of the ſaid Work, and was eſteemed 200 
Fathoms betwixt, ht as the Vein went, and was, when left, all near 
of a breadth or thickneſs. The Copper Ore in this Work was mixed with 
ſome Silver or Lead Ore. | 
The Second Work is called white Work or new Work, about forty 


Cccc 2 Fathom 
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Fathom from the firſt, was wrought about 10 Fathom deep; the Seam then 
left was about 22 Inches of good Copper Ore. 

The third is called Tung-Brow, a little diſtant from the laſt, being 
wrought about 30 Fathom, and the Seam about two Foot thick of the like 
Ore. | 

The fourth is call'd God's Bleſſing, or Thurdlehead, being wrought about 
30 Fathom, and being from the laſt Mine about a Mile, the thickneſs of the 
Seam of Ore above a Yard, when lefr off, and thought to be much of i: 
Gold Ore. 

The fifth, call'd Hen · Cragg, is a mile from the laſt, wrought about two 
Fathoms ; a ſmall Seam, but excellent Ore. | 

The ſixth Work is call'd Smy-Mork at Levers Water, at the Water-ſide, 
and a little above that, Hanch Clocker's Work; a little above that, George Tu- 
ers and Miliam Dixſon's Work; Bartle Clocker's Work; near the laſt, Richard 
Tower's Work; then John Saclock's Work, and Hanch Mire's Work; being 
all ſeven Works, and lie altogether, and about a Mile from the fifth Work 2- 
boveſaid ; and wrought about 10 or 12 Fathom ; the Seam of Ore about 16 
Inches thick ; the Stone very ſoft, and the Ore very rich, and much of the 
ſaid Ore green. If the Turn was drain'd, it's thought that all theſe ſeven 

Works would come into one, and that it would be the beſt Work that ever 
was in theſe Parts. | 

The ſeventh Work is call'd Gray-Cragg-Beck, wrought but a little, the 
Seam about 18 Inches thick, of as & Ore as any of the other Works. 
The eighth is call'd John Dixſon s Work in Brumſell, was wrought about 
two Fathom, the Seam about 24 Inches thick, and eſteem'd the beſt Ore, ex- 
e Bleſſing. It is about half a Mile from the laſt Work. 

The ninth Work is call'd the ide Work, or Thomas Hirn's Work, wrought 
about 60 Fathom, and left a Seam above 26 Inches thick, when the Work 
was given over, of very good Ore. It has a Shaft or Pump to draw the Wa- 
ter away, and it is from the laſt Work about two Miles. 

The tenth Work is call'd Three Kings in Tilburthwait, being three Works, and 
| 8 above 40 Fathoms apiece, the Seam being above 14 Inches of ver) 

ood Ore. 
I L Theſe are all the Works that have been wrought in Coniſton- Fun: Moſt of 
| — _ {mall Seams near the Copper, of a gray ſort of Ore in ſmall 
rend. pang | | 

There are lately diſcover'd three Veins in Torverwel, and about 10 in o- 
ther Places, and all within two Miles of the firſt Work in Coniſton-Fels, and 
as hopeful as thoſe that have been wrought in. 

When the Ore which was got at Coniſton, came to be ſmelted at Keſiict, 
they found it ſo much to exceed the Copper Ore of either Ca/dbech or Neu- 

lands, that they let fall theſe Works, and ſent the Workmen to Coniſton- Fell; 

ſo that there were 140 Men kept conſtantly at the Works there; and the 

82 _ they got, did ſufficiently furniſh and ſupply the Smelt Houſes at 
ef Wick. . LR 
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The Rate that was giveu for getting of Copper Ore, was according to its 
Goodneſs, from eight Shillings a Kibble to two Shillings and fix Pence, e- 
very Kibble being near a Horſe-Load in weight, it being firſt beaten very 
{mall, waſhed and ſifted thro an Iron Sieve, then meaſur d or weigh'd. 

There was near the firſt Work a Stamp-Houſe, which went by Water, and 
ſeveral Perſons were employ'd to bring the Refuſe from each Work, that the 
Miners did throw away, to the Stamp- Houſe, where it was ſtamped, waſh- 
ed, and ordered, and they had two Shillings and Six-pence for their Pains. 


CII. Calamine is digg'd out of ſeveral Mines in the Weſt of England (as 
about Mendip, &c.) about 20 Foot deep. It is burn'd or calcin'd ina Kiln 


or Oven made red hot, then ground to Powder, and ſifted into the fineneſs . v. ass. 
of Flower, then mix'd with ground Charcoal, becauſe the Calamine is apt 188.5. 474+ 


to be clammy, to clod, and not ſo apt or capable of D Then 
they put about ſeven Pound of Calamine into a melting Pot, of about a 
Gallon content, and about five Pound of Copper uppermoſt; the Calamine 
muſt be mix'd with as many Coals as will fill the Pot. This is let down with 
Tongs into a Wind Furnace, eight Foot deep, and remains 11 Hours there- 
in; they caſt off not above twice in 24 Hours. One Furnace holds eight 


Pots. After melting, it is caſt into Plates or Lumps. | 


| 45 Pound of raw Calamine produces 30 Pound burnt or calcin d. 

Braſs Shruff ſerves inſtead of ſo much Copper, but this cannot always 
be procur'd in Quantities, becauſe it is a Collection of Pieces of old Braſs, 
which is uſually procur'd in ſmall-Parcels. - __ 35 

The beſt Guns are not made of malleable Metal, and cannot be made of 
pure Copper or Braſs, but it is neceſſary to put in coarſer Metals to make it 
run cloſer and ſounder, as Lead and Pot-metal ; Bell-metal-being Copper 
and Tin; and Pot-metal Copper and Lead. About 20 Pound of Lead is u- 
ſually put into 100 Pound of Pot-metal ; but about fix Pound is ſufficient 
to put into 100 Poandofi Gun metal, i tows are ts 

he Calamine Stones were heretofore fetch'd from Poland, but ſince fetch- 
ed from hence by the Dutch. | FF one 4; 

The Manufacture of Braſs was privately kept in Germany for many hun- 
dred Years ; wherein many Thouſands were employ'd, and all were main- 
tain'd ; ſome having thereby rais'd themſelves to grear Eſtates. 


CHI. It is ſuppos'd by the Miners, that there was a great Concuſſion of the Te Tin 
IWaters in that Separation of the Waters from the Waters at the Creation, when the peronthire, 
dry Land firſt appear d, or at Noah's Flood, or at both times: Whereby the 2 _ 
Waters mav'd and remov'd the (then) Surface of the Earth. That till then r 2 = 


n, 69. P. 


the uppermoſt Surface of mineral Veins, or Loads, did (in moſt Places) lie 286. 


eren with the (then real, but now imaginary) Surface of the Earth, which 
is now call'd the Shelf, or Faſt Country, or Ground that was never moved. 
But at this Concuſſion of the Waters, the Surface of the Earth, together 
with the uppermoſt of thoſe mineral Veins, were looſed, and torn off; and 
by the deſcending of the Waters into the Valleys, both the Earth, or 


Greut, 


Seu, and thoſe Mineral Stones or Fragments ſo torn off from their "RY 
(which are conſtantly'term'd Shoad) were together with, and by the Force 


Trayning 2 
Load. 


made by any great Land-Flood, which uſually are then very clean, to ſee, if 
happily we can diſcover any metalline Stones in the ſides and bottoms there- 
of, together with the Caſt of the Country, (i. e. any Earth of a different Co- 


but then'tfs — . — by ſome Accident; for the Corruption of Vege- 


If we find no Shoad before, or when we come to the Shelf, there is none to 
be expected: Yet ſometimes the Shoad is waſh'd away clean, when you come 
Within two or three Foot from the Load, which then lies ſo much farther up 
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of the Waters carried beneath their proper Places, and from ſome Hills, e- 
ven to the bottoms of the neighbouring Valleys; and from thence by Land- 
Floods many Miles down the Rivers. 15 

1ſt. Upon theſe Suppoſitions, we proceed in trayning a Load, thus; 

1. Where we ſuſpect any Mine to be, we diligently fearch that Hill and 
Country, that we may the better know the Grewt and Stones, when we 
meet with them at Diſtance in the neighbouring Vally. 

2. Then we obſerve the Frets in the Banks of Rivers that are newly 


lour from the reſt of the Bank) which is a great help to direct us, which Side 
or Hill to ſearch into. The mineral Stones are diſcover'd either by their 
Ponderouſneſs, or by their Poroſity, for moſt Tin Stones are porous, not un- 
like great Bones, almoſt throughly calcin'd ; yet Tin ſometimes lies in the 
firmeſt Stones: or by Vauning, which is perform'd by pulverizing the Stone 
or Clay, or what elſe may be ſuſpected to contain any mineral Body, and pla- 
cing it on a Vauning-ſhovel; the Gravel remains in the hinder Part, and 
the Metal at the Point of the Shovel, whereby the Kind, Nature, and Quan- 
tity of the Ore is an? nearly gueſs'd at. 

3. If no Shoad be found in theſe Frets, we truſt not to any found in the 
River, it being uncertain from whence the Water may have brought them. 
But we go to the fide of thoſe Hills moſt ſuſpected, where there may be a 
conveniency of bringing alittle Stream of Water, the more the better, and 
cut a Leat, Gurt, or Trench, about two Foot over, and as deep as the Shelf, 
in which we turn the Water to run two or three Days; by which time the 
Water, by waſhingaway the Filth from the Stones, and the looſer parts of the 
Earth, will — op what Shoad- is there. If we find any, we have 
a Certainty of a Load in the upper Part of the Hill, or at leaſt — — 

4. Sometimes Shoad may be tound upon the open Surface of the Ground, 


tables and other Creatures, have in a long Tract of Time fince the Deluge, 
begotten a new Surface, heighten'd in ſome Places a Foot or more above the 
Shelf: and this is demonſtrable to the Eye in every Tin Work. 

5. At the Foot or Bottom of the Hill, we ſink an Eſſay Hatch, or a Hole 
about ſix Foot long, and four Foot broad, and always as deep as the Shelf. 


in the Hill. H we find Shoad, we are almoſt at a certainty : And this is 
held as an infallible Rule, that the nigher the Shoad lies to the Shelf, the nigh- 
er the Load is at hand, & vice verſa. 1 
6. If we find no Shoad in this firſt Hatch, we aſcend commonly about 1: 
Fathom; and fiak a ſecond Hatch, as the former. Aud in caſe none appear in 
1 ' l 7 


this 
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this, we go then as many Fathom on each hand at the ſame height, and 
fink there as before; and ſo aſcend proportionably with three or more Hat- 
ches, if the ſpace of Ground requires, as it were in Breaſt, till we come to 
the Top of the Hill : and if we find none in any of theſe Hatches, then fare- 
wel to that Hill. 5 55: | 

7, But if we find any Shoad in any of theſe Hatches, we keep our aſcend- 
ing Hatches in a direct Line; and as we draw nearer the Load, we leſſen 
our firſt Proportion of 14 Fathom, to ſix or leſs, as our Conjecture guides 


_ 

8. If finding Shoad lying near the Shelf in one Hatch, and none in the 
next afcending, we conclude that we have certainly over-ſhot the Load; 
and then we ſink nigher that Hatch, wherein we laſt found Shoad, 

9. Sometimes we find two different Shoads in the ſame Hatch at different 
Depths, and then we have a certainty of another Load above the former; 
and it may be in training up to the ſecond, we meet with the Shoad of a. 
third. Some Tinners affirm, that ſeven Load may lie parallel to each other 
in the ſame Hill, but yet one only Maſter Load ; the other fix, three on: 
each ſide, being the leſſer Concomitants. So may five lie in like manner; 
three are common. : | 

10. Every Load has, as it were, a peculiar coloured Earth or Grewt a- 
bout it, which is found likewiſe with the Shoad in a greater quantity, the- 
nearer the Shoad lies to the Load, and ſo leſſen d by degrees to about a quar- 
ter of a Mile's Diſtance ; farther than which, that peculiar Grewt is never 
found with the Shoad. | Of 

11. A Valley may ſo lie, as at the Feet of three ſeveral Hills: and then 
we may find three ſeveral Deads, i.e. common Earth, or that looſe Earth. 
which was mov'd with the Shoad in the Concuſſion, but not contiguous to the 
Load in its firſt Poſition, which is alſo term'd by us the Run of the Country, 
with as many different Shoads in the midſt of each. And here the Know- 
ledge of the Caſt of the Country, or each Hill, in reſpect of its Grewt, will: 
be very neceſſary, for the ſurer training of them one after another, as they 
lie in order, according to the foregoing Rules of — Hatches; for the up- 


permoſt will direct you, with which Hill to begin firſt, | 

12. It may be, that after we have train'd up the Hill, inſtead of a Load, 
ve find nought but a Bonny or Squat, which likewiſe have their Shoad, 
Whoſe Form is about two or three Fathom long, and half as broad; few 
larger, moſt leſs, which communicates with no other Load or Vein; neither- 
doth it ſend forth any of its own, but is entire of it ſelf, and may go down in- 
to the Shelf five or fix Fathom deep, and there terminate. 


3 When we have found the Load, the laſt Eſſay Hatch is then called a-Digzing e 
Tin Shaft, or Tin Hatch, which we ſink down about 2 Fathom, and then leave 1. 


a — ſquare Place, term'd a Shamble, and ſo continue finking 

Caſt to Caſt, i. e. as high as a Man can. conveniently throw up the Ore with 

a Shovel, till we find either the Load ro-grow-{mall, or degenerate into ſome 

fort of Weed, Which are divers; as Mundick, or Mun corrupted from 

Marchafte, white, yellow, and grean; Daze, which is 2 we 
| rone 
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Stone enduring the Fire, of different Colours, white, black, and yellow: 
TJrom- mould, black, and ruſty; Carl, red, (differing both from Mundicł and 
Sparr, enduring the Fire) which Marcafite will not; Gliſter, blood red 
and black. = | | 
2. We then begin to make a Drift three Foot wide, and ſeven high: And 
it the Load be not broad enough of it ſelf, as ſome are ſcarce halt a Foot 
then we uſually break down — or that part of the Shelf which con. 
taius no Metal, but encloſeth the Load, as a Wall, between two Rocks; and 
then ve begin to rip the Load it ſelf. 
2. The Inſtruments we make uſe of, are, 1. A Beele, or Corniſh Tubber, 
1. e. double Points, of eight Pound or 10 Pound weight, ſharped at both Ends, 
well ſteel'd and holed in the middle; it may laſt in a hard Country half a 
Tear, but new pointed every Fortnight at leaſt. 2. A Sledge, flat headed, 
from 10 Pound to 20 Pound weight, twill laſt about ſeven Years, new or- 
der'd once a Quarter. 3. Gadds or Wedges of two Pound weight, four 
. ſquare, well ſteel'd at the Point; they will laſt a Week; two or three Days, 
then ſharpned. 4. Ladders. 5. Wheel-Barrows, to carry the Deads and 
Ore out of the Drifts or Adits, to the Shambles. _ | 
4. There are two Shovel-men and three Beele-men, which are as many as 
one Drift can contain, without being an Hindrance to each other. The 
Beele-men rip the Deads and Ore, the Shovel-men carry it off, and land it, 
by caſting it up with Shovels from one Shamble to another, unleſs it be 
where we have a Winder with two Keebles, or Buckets, one of which comes 
up as the other goes down. | 
5. It is generally obſerved, that moſt of our Tin Loads run from Weſt to 
Eaſt,and then they conſtantly,dip towards the North; ſometimes they under- 
lie, that is, ſlope down towards the North, three Foot in eight perpendicu- 
lar: Yet in the higher Mountains of Dartmoor there are ſome conſiderable 
Loads, which run North and South, theſe underlie towards the Eaſt. 
6. Four or five Loads may run parallel to each other in the ſame Hill, and 
yet, which is rare, meet altogether in one Hatch, as it were in a Knot, 
which well tins the Place, and ſo ſeparate again, and keep their former 
Diſtances: Such a Knot hath been obſerved and wrought on Hingſton, 3 
known mineral Down or Common in Cornwal. - | 
7. The Breadth of Maſter Loads may generally be from three to ſeven Foot, 
ſeldom larger, unleſs where ſeveral Loads may chance to make a Knot, ot 
ſend forth Strings or Veins. - Neither retain they their uſual Breadth in all 
parts; for they may be fix Foot at one place, and not two at another, na), 
ſometimes ſcarce half an Inch over; but that is to be underſtood of Strings, 

And the narroweſt Places of the concomitant Loads. 

8. The Load is uſually ina hard rocky Country, made up of Metal, Spar, 
and other Weeds, as it were all along a continued Rock: But it hath man) 
Veins and Joints, as we ſpeak ; but in ſome ſofter Countries, the Tin ma) 
lie in a ſofter Conſiſtence, as that of Clay in a manner petrefy'd. 

9. In moſt Places we meet with Water at ſome Feet deep from the loady 
Surface, in other ſome not at many Fathoms deep. It runs continually 4 
1 ** "4 . : . 
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the Heart of the Load. When it begins to trouble us, we begin at the 
Foot of the Hill a Driſt, or Adit, ſcarce half ſo big as that of the Load, and 
work it on a Level, till we come up to the Load. But if we have not this 
Conveniency of an Adit, or if we paſs that Level, we are forced to draw 
it with Winders and Keebles, or with Pumps. Some, but very few, Works 

2 We abſerve that if we have Water, we never want Air ſufficient for 
Reſpiration, and our Candles to burn in; yet ſometimes, in a ſofc clay ie 
Country, our Air is ſo much condenſed, that it becomes in a manner a 
Damp, and requires an Air ſharp for vent ; which Damps are ſometimes 
enlarged by working of the Mundick with the Ore. 4 fr2 d 

11. If the Country be not ſtrong enough, we underprop our Drifts with 
Stemples and Wall-plates,placed much like a Carpenter's Square, on the one 
ſide, and over head. ti Hed 

12. To know which way the Load inclines, or to bring an Adit, or to 


ink an Air-ſhaft to the deſired Place, the uſe of the Dial is needful, which 


we term Plumming and Dialling, and is thus performed. A. skiltul Perſon 
firſt faſtens the end of a long Line at a known Place, and then exactly ob- 
ſerves the Point at which the Needle of his Dial, or Compaſs, reſts; and at 
the next Flexure he makes a Mark on the Line, and again notes the Point at 
which the Needle ſtands at this ſecond Station; and ſo proceeds from Turn- 
ing to Turning, ſtill marking the Points, and his Line, till he comes to the 
intended Place. He then repeats above-ground what he had done below, 
and his Dial and Line lead him, till he comes exactly over the Place where he 
ended in the Mine. As Han 


3. When the Ore is landed, and the greater Stones broken at the top of the Pooling of 


Mint by the Shovel-men,'tis brought on Horſes to the Stamping or Knockin 
Mills, and unloaded at the head of the Paſs (i. e. 2 or 3 bottom Boards ——— 
2 fide Boards ſloping-wiſe) in which the Ore ſlides down into the Coffer: 
But that it may not tumble down all at once, there is placed a Hatch nigh 
the lower end of the Paſs (i. e. a thwart Board to keep up the Ore) beneath 
that comes in the Cock-water in a Trough cut in a long Pole, which with 
the Ore, falls down into the Coffer, i. e. a long ſquare Box of the firmeſt 
Timber, 3 Foot long, and 1 4 Foot over, wherein the 3 uſual Lifters, plac d 
tween 2 ſtrong broad Lones, having 2 Braces, or thwart pieces, on each 
ide to keep them ſteady as a Frame, with Stamper-heads weighing about 30 
or 40 Pound apiece, of Iron, which ſerve to break the Ore inthe ſaid Coffer. 
Theſe Lifters about 8 Foot long, and a Foot ſquare, of Heatt- Oak, and ha- 
ring as many In-timbers, or Guiders, between them, are lifted up in order 
by double the number of Tappels, faſten d to as many Arms paſſing dia- 
metrically thro a great Beam, turn'd by an over - hot Water-wheel, on two 
Boulſters, which exactly, but eaſily, meet with the Tongues ſo plac'd in che 
Litters, as that they quickly ſlide from each other, ſuffering the Liſters to fall 
with great force on the Ore, thereby breaking it into ſmall Sand, which is 
waſhed out by the Cock-water, thro a Braſs Grate, holed very thick, and pla- 
ced within two Iron Bars at one End of the Coffer into the Launder, 5. e. 2 
cl, II. Dddd | Trench, 
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Trench cut out in the Floor, eight Foot long and ten Foot over, ſtopt at the 
other end with a 'Turf, ſo that the Water runs away, and the Ore ſinks to 
the bottom ; which when full, is taken up and emptied with a Shovel. 

2. The Hamping- Mill is thus contriv'd to go two Hours, or more, af: 
we give over our Attendance on it. We have a Tiller, i. e. a long Pole 
faſtned without at one end to the Slew, or Ponder, i. e. that looſe and 11} 
part of the Trough that conveys the Stream to the Mill-wheel : and at the 
lower end is tied a ſhort Rope, with a tranſverſe Stick at the end of it, cu- 
riouſly, but trap-ways hitcht at both ends under two little Pins, faſtned in 
the Lones for that purpoſe. There's another Pin ſet in one of the Lifter, at 
ſuch an exa& height, as that if there be no Ore in the Coffer to keep that 
Lifter high enough, the purpoſed Pin, in deſcending, knocks out the Water, 
carrying it quite over the Mill- wheel; ſo that when the Coffer is emptied, 
the Mill reſts of its own accord. | 

3. The Launder is divided into three parts, i. e. the Forehead, the Middle, 
and the Tail. That Ore which lies in the Forehead, i. e. within 1 Foot of 
the Grate, is the beſt Tin, and is taken up in a Heap apart. The Middl: 
and Tails in another, accounted the worſt. 

4. The latter Heap is thrown,out by the Trambling Buddle, i. e. a long 
ſquare Tye of Boards, or Slate, about four Foot deep, ſix long, and three 
over ; wherein ſtands a Man bare-footed, with a Trambling-Shovel in his 
Hand to caſt up the Ore, about an Inch thick, on a long ſquare Board 
juſt be tore him, as high as his Middle, which is termed the Budale- head ; 
who dexterouſly, with the one Edge of his Shovel, cuts and divides it 
long- ways, in reſpect of himſelf, about half an Inch aſunder; in which lit 
tle Cuts the Water coming gently from the Edge of an upper plain Board, 
carries away the Filth and lighter part of the prepared Ore firſt, and then 
the Tin immediately after; all falling down into the Buddle, where, with 
his bare Foot, he ſtrokes and ſmooths it tranſverſly, to make the Surface 
the plainer, that the Water and other heterogeneous Matter may, without 
Let, paſs away the quicker. | | ok | 

5. When this Buddie grows full we take it up, here diſtinguiſhing again 
the Forehead from the Middle and Tails, which are trambled over again: 
But the Forehead of this, with the Forehead of the Launder, are trambled in 
a ſecond Buddle, bur not different from the firſt, in like manner. The Fore- 
head of this being likewiſe ſeparated from the two other parts, is carriedt9 
a third, both Drawing Buddle, whoſe difference from the reſt is only ths, 
that it hath no Tye, but only a plain ſloaping Board, whereon tis once more 
waſhed with the Trambling Shovel, and ſo it new names the Ore, Black-Tin, 
i.e. ſuch as is compleatly ready for the Blowing-Houſe. ; ; 

6. We have another more curious way term'd Sizing, that is, inſtead 0 
a drawing Buddle, we have an hair Sieve, thro which we ſift, caſting back 
the Remainder in the Sieve into the Tails, and then new tramble that Ore. 
After the ſecond Trambling, we take that Forehead in the ſecond Budde, 
and dilve it, i. e. putting it into a Canvas Sieve, in a large Tub of om 
luſtily thake it, ſo that the Filth gets over the Rim of the Steve, leaving” e 
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black Tin behind, which is put into Hogſheads, cover'd and lock'd, till the 

t Blowing. 
* The Taus of both Budales, after two or three Tramblings, are caſt out 
into the firſt Strabe, or Tye, which is a Pit purpoſely made to receive them, 
and what over-ſmall Tin elſe may waſh away in trambling. There are com- 
monly three or four of them ſucceſſively, which contain two ſorts of Jin; 
the one which is too ſmall, the other too great. The latter is new ground in 
a Craze Mill, in all reſpects like a Greiſt Mill, with two Stones, the upper 
and the nether, and after that trambled in Order; the former, by reaſon of 
ics exceeding ſmallneſs, is dreſs'd on a Reck, provided for that purpoſe, that 
is 2 Frame made of Boards about three Foot and a half broad, and fix long, 
which turns upon two iron Pegs faſtened in both Ends, and the whole plac'd 
on two Poſts, ſo that it hangs in an AZquilibrium, and may, like a Cradle, be 
eaſily remov'd either way, with the Shovel and Water. 1 

4. When ve perceive much Mundicł in our Tin, which makes it britly hard, Blowing of 
ve are neceſſitated to burn away the Weed ina Tin Kin; this Kiln is four © 
ſquare, and at the top a large Moor Stone, about ſix Foot long, and four 
broad; in the middle thereof is an Hole made about half a Foot Diameter. 
About a Foot beneath this Sone, is plac'd another not ſo long by half a Foot, 
becauſe it muſt not reach the innermoſt or back part of the Wall, which is 
the open Place thro which the Flame aſcends from a leſſer Place below that 
where a very ſtrong Fire of Furze is conſtantly made. The fore part is like 
à common Oven; but near the back on the one ſide, there is another little 
ſquare Hole. When the Kiln is throughly heated, the black Tin that is to 
be burnt, is laid on the top Stone, and as much of it is caſt down at the 
ſquare Hole upon the 24. or bottom Stone, as will cover it all over about 3 or 
4 Inches thick ; then the Hole at the top is immediately cover'd with green 
Turfs, that the Flame may reverberate the ſtronger : And a Rake-manwith 
an iron Coal-rake, conſtantly ſpreads and moves the Tin, that all parts of 
the Mundick may get uppermoſt of the Tin, andſo be burn'd away; Which 
ve certainly know by this, that then the Flame will-become yellow, (as 
uſual) and the Stench leſſen d; for whilſt the Mundick behind burns, the 
Flame is exceeding blue; then with the Rake he thruſts it down, at the 
open Place into the open Fire, and receives a new Supply of Tin from above. 
Now when the Place beneath, where the Fire is made, grows full of Tin, 
Coals and Aſhes, with his Rake he draws it forth with the Coals, at the lit» 
, tle ſquare Hole on one ſide, near the Back, where the Ore (fiery hot and red) 
lies in the open Air to cool, which will ſcarce be in three Days, becauſe of 

the Coals that lie hid in it: But in caſe we cannot ſtay ſo long, then we quench 
| it with Water, and it is like Mortar. Albeit we let it cool of it ſelf, or with 
0 Water, we muſt new tramble it, or waſhit, as before, before we put it into 
the Furnace, which is no other than an Alman Furnace. Moor-T. in, i. e. ſuch 
as is digged up in the Moors, we find runs or melts beſt with Moor-Coal, 
chark'd : But our Tin which lies in the Country, runs beſt with an equal 
Proportion of Charcoal and Peate, i. e. Moor-coals, for the firſt Running ; 

when we come to remelt our Slags, then weuſe Charcoal. When all is mel- 
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ted down and remelted, there ſometimes remains a different Slag in the Bot- 
tom of the Float, which we term Mount Egg, and that is moſt an iron Body 
tho of a Tin Colour; as I accidentally aſſur d my ſelf, by applying one cf 
the Poles of a Loadſtone to it, and quickly attracted it, yet not ſuch a Quan- 
tity, by far, as that of Iron. it * 

2. The Stones from which Tin is wrought, are moſt uſually found betwixt 
two Walls of Rocks, which are commonly of an Iron Colour, of little or no 
Affinity with the Tin, in a Vein or Lead (as the Miners call it) betwixt 4 
and 18 Inches broad, .or thereabout. Sometimes there is a rich and fat Me- 
tal, ſometimes hungry and ſtarv'd ; ſometimes nothing but a droſſy Subſtance, 
not purely Earth, nor Stone, nor Metal; but a little reſembling the rejec- 
red Cinders of a Smith's Forge, appearing ſometimes of a more flouriſhing 
Colour tending to Carnation, and ſometimes more umbratile; and where 
this is found, the Miners judge the Metal to be ripe. The Pits are ſome- 
times above 60 Fathoms deep. ; | 

The Load being very rich and good, above that is 10 Fathoms from the 
Graſs or thereabours. And below that, there's a ſtrange Cavity, or empty 
Place, wherein is nothing but Air for many Fathoms deep, as the Miners 
have tried with long Poles and Pikes. This Cavity lies between hard ſtony 
Walls, diſtant one from another about 6 or 9 Inches. The Labourers tell Sto- 
riesof Sprights of ſmall People, as they call them ; and that when the Damp 
ariſeth from the ſubterranean Vaults, they hear ſtrange Noiſes, horrid 
Knockings, and fearful Hammerings. Theſe Damps render many lame, and 
kill others outright, without any viſible Hurt upon them. 

Tho Tin, for the moſt part, be made from the Stones in which it is incor- 
porated, yet ſometimes it is, as it were, mix'd with a ſmall gravelly Earth, 
ſometimes white, but for the moſt part red. From this Earth it is eaſily ſe- 

rated with bare Waſhing : This gravelly Tin is call'd Pryan Tin; and is 


ſcarce of half the Goodneſs of the other. 


The Mundick Ore is eaſily diſcover d by its glittering, yet ſad brownnels 
wherewith it will ſoon colour your Fingers. This is ſaid to nouriſh the Tin, 
and yet they ſay, where much Mundick is found, there's little or no Tin. 
Certain it is, if there be any Mundick left in melting the Tin, it makes it 
thick and cruddy, that is not ſo daGtle as otherwiſe; and therefore uſually 
draws downthe Metal to an Abatement, from 5 Shillings to 8 Shillings in tlic 
Hundred weight. This Mumdicł ſeems to be a kind of Sulphur. Fire only 
ſeparates it from the Tin, and evaporates it into Smoak. Little Sprigs ot 


Boughs being ſet in the Chimney, the Smoak gathers upon them, into? 


Subſtance which they call Poyſon, and think it a kind of Arſenick, which 
being put into Water, eaſily diſſolves and produces very good Vitriol. The 
Water wherein it is diflolv'd, ſoon changeth ſmall Iron Rods put into 1t; 3 

they ſay, that in a very little time it will aſſimilate the Rods into its o 


Nature. Tis generally concluded, that Fiſh will die in thoſe Waters where- 
into Mundick is caſt, and they commonly impute the Death of ſome of the! 


Neighbours to their drinking of Mundic Waters. When they boy 2 
F | | par 
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ſeparate it from Tin, there proceeds from it a Stench very loathſome and 
dangerous. 

There alſo occurs a ſort of Spar, of a ſhiny whitiſh Subſtance, which caſt- 
eth a white Froth upon the Water in waſhing it. When firſt taken out of the 
Earth tis ſoft and fattiſn; but ſoon after it grows ſomewhat hard. It is 
ſeldom found growing, bur only ſticking to the Metal. The Miners call 
it White Spar ; and ſome of 'em think it is the Mother or Nouriſher 
of the Metal. But *tis certain that Spar is often met with in mooriſh 
Grounds, where they never hope to find any Ore : Yet no Tin Mines are 
without it. | | 

The Corniſþ Diamonds, ſo call'd, lie intermix'd with the Ore, and ſome- 
times on Heaps. They are hard enough to cut Glaſs, and ſome of them are 
of a tranſparent red, and have the Luffre of a deep Ruby. Theſe Diamonds 
feem to me to be but a finer, purer, and harder ſort of Spar. 

Godolphin Ball is the moſt famous of all the Balls or Mines in Cornwal, for 
the Quantity of Metal. Tho ſome of late Years pretend another Mine 
(which ſome call the Silver Mine, others the Lead Mine) more rich than that. 
Thave ſeen an Eſſay made of ſome of that Ore, as 'twas ſaid, brought from 
thence ; whereof 10 Pound weight yielded 24 Ounces of fine Silver. 

The beſt Ore is that which is in Sparks ; and next to this, that which 
hath bright Spar in it. 

When the Ore has paſſed the Stamping: mill, and is well waſhed and ſe- 
parated from the parts not Meta lline (which they call the Cauſalty) they 
dry it in a Furnace on Iron Plates, and then grind it very fine in a Crazing- 
mill. After this they rewaſh it, then dry it a little, and carry it laſt of all 
2 oo to the Furnace, call'd by them a Blowing-Houſc, and there melt 
and caſt it, 

There ſwims on the Metal, when it runs out of the Furnace, a Scum 
which they call Droſs; much like to Slag or Droſs of Iron; which being 
melted down with freſh Ore, runneth into Metal. 

The Cauſalty they throw in Heaps upon Banks, which in ſix or ſeven Years 
they fetch over again: But they obſerve that in leſs time it will not afford 
Metal worth the Pains ; and at the preſent none at all. | 

CIV. 1. Iam well inform'd, that all Mendip in Somerſetſhire is mountainous ; Lead-Mines 
Yet the Hills not equal in height. It is barren and cold, and rocky in ſome dire .. 
Places. The Ridges thereof run confuſedly, but moſt Eaſt and Weſt, and J-f.6lauvii. 
not in any parallel one with another. Upon the Surface thereof, it is hea- 12. 
thy, ferny and furzy; and the Cattle it feeds, for the moſt part, are Sheep, 
whichgo there all the Year.; and young Beaſts, Horſes and Colts, at Spring 
aud Fall. The Sheep are not fair, but big-bellied, and will grow to no big- 
neſs, after they have been there fed; but will grow far, if they are remoy?d: 
into better Soil; and ſo their Beaſts and Horſes. 325 

The Inhabitants live wealthy, ſaving ſuch as are employ'd about melt- 
0g of the Lead at the Mines; who, if they work in the Smoak, are ſub- 
ject to a Diſeaſe, that will kill them, and the Cattle hkewiſe that feed there- 
te about. The Smoak that reſts upon the Ground will bane them: And * 
re 
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fore the Inhabitants have Keepers to keep them from it, for fear of the la- 
fection. At the Foot of the Hills there are many Springs which are v 
wholeſome ; and produce Rivers, after they have run to ſome diſtance from 
thence. The Air is moiſt, cold, foggy, thick and heavy. 

The Soil is red and ſtony ; and the Stones are either of the Nature of 
Fire-ſtones or Lime-ſtones, but no way clayie, marly, or chalky, The Trees 
have their Tops burnt, and their Leaves and out- ſides diſcolour'd, and ſcorch- 
ed with the Wind, and grow to no Bigneſs. The Stones that are waſh'd by 
the Brooks and Springs, are of a reddiſh Colour, and ponderous. Snow, 
Froſt, and Dew, ſtay upon Mendip longer, than upon any of the neighbour. - 
ing Grounds. Thunder and Lightning, Storms, Nocturnal Lights, and 
Fiery Meteors, are more frequent than ordinary. | | 

When they have got the Ore they beat it ſmall, then waſh it clean in 2 
running Stream; then ſift it in Iron Rudders; then they make of Clay, or Fire- 
ſtone, an Hearth, or Furnace which they ſet in the Ground, andupon it build 
their Fire, which is lighted with Charcoal, and continu'd with young O4- 
ken Gadds, blown with Bellows by Men's treading on them : And after the 
Fire is lighted, and the Fire Place hot, they throw their Lead Ore upon the 
Wood, which melts down into the Furnace ; and then with an Iron-Ladle 
they take it out, and upon Sand caſt it into what Form they pleaſe. 

N 2. I am farther informed, by experienced Mine-Men, that they hare 

M-.Glanvil. ſometimes known the Vein to run up into the Roots of Trees, and yet they 

3-39. PS:. have obſery*d no difference at the Top, with reſpe& to the other Trees there, 

into whoſe Roots no ſuch Veins run. The Snow and Froſt near the Grooves 

melt quickly, but continue long at further diſtance. Sometimes when a 

Mine hath been very near the Surface, the Graſs hath been yellow and diſ- 

colour d. They have no value for the Virgula Divinatoria; yet they (ay 

when the Mine is open, they may gueſs by it how far the Vein leads. White, 

yellow, and mixt Earth are Loaders to the Country (as they call it:) Chan- 

geable Colours always incourage their Hopes. For Stones, they are ſome- 

times 12 Fathom deep, before they meet any: Other while, when a Stony- 

Reak at top, they meet Ore juſt under the Swerd ¶ Superficies] of the Grals, 

which Ore hath gone down about 40 Fathom. , A black Stone is of bad Sig- 

nification, and leads to a Fam | a black thick Stone, that hinders their Work:] 

A grey clear dry one they account beſt. They ſeldom encounter Damps. li 

in linking they come to wet mooriſh Earth, they expect a Jam, and to be 

cloſed up with Rocks. The nearneſs they gueſs by ſhort brittle Clay; tor 
the tough 1s not leading. | 

The Ore ſometimes is Shole, and again it is 14 or 20 Fathom, more or 

leſs before they hit it. They follow a Vein inclining to ſome depth, when it 

runs away in flat Binns. ; 

When the Stones part it, then they find a Vein again. Their Draughts 

are 14 or 16 Fathom, till they come to a Stone, where they caſt aſide 2 

Draught call'd a Cut: Then they fink plum again four or five Cuts, one under 

another. They find Ore at 50 Fachom. Their beſt Reaks are oo by 

- | "EY our: j 
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South; Eaſt and Weſt pod. tho not ſo deep. The Groove is four Foot 
long, 24 Foot broad, till they meet a Stone, when they carry it as they can. 
The Groove is ſupported by 'imber: A piece of an Arm's bigneſs will ſup- 

10 Tun of Farth. t laſts long; that which was put in beyond the 
= of Man (nay which by the difference in the manner of working 
their Mines, they know to have lain above 200 Years) will ſerve in new 
Works. It is tough and black, and being expos'd to the Sun and Wind for 
two or three Days, will ſcarce yield to an Ax. 

For the ſupply of Air they have Boxes of Elm exactly cloſed, of about 
fix Inches in the cleer, by which they carry it down above 20 Fathom. 
But when they come at Ore and need an Air-ſbaft, they ſink it four or five 
Fathom diſtant, of the ſame Faſhion with a Groove, to draw as well Ore, 
as Air. 

They make uſe of Leathern Bags, of eight or nine Gallons apiece, drawn 
up by Ropes, to free the Water. If they find a Swallet, they drive an Adit, 
upon a Level, till tis dry. . : 

If they cannotcut the Rock, they uſe Fire to aneale it, laying on Wood 
and Coal, and the Fire ſo contriv'd, that they leave the Mine before Ope- 
ration begins, and find it dangerous to enter again, before it be quite clear'd 
of the Smoak ; which hath kill'd ſome. 

Their Beetles, Axes, Wedges, Cc. unleſs ſo hardned as to make a deep 
Impreſſion upon the Head of an Anvil, are not fit for their uſe ; and yet 
they ſometimes break them in an Hour; others laſt three or four Days, as it 
happens. They work clothed in Frocks and Waſt-Coats, by Candle-Light 
of Tallow, 14 or 15 to the Pound, each whereof laſts three Hours, if they 
have Air enough; which if they want to keep in the Candles, the Workmen 
cannot ſtay there. A Vein being loſt, they drive two or three Fathoms in 
the Breaſt, as the nature of the Earth dire&s them. They convey out their 
Materials in Elm-Buckets drawn by Ropes : The Buckets hold about a Gal- 
lon. Their Ladders are of Ropes, 


The Ore runs ſometimes in a You, ſometimes diſperſed in Banks, It lies 


many times between Rocks : Some of it is hard, ſome milder. Many times 
they have branched Ore in the Spar. About the Ore there is Spar and Chalk, 
and another ſubſtance, which they call the Crootes, which is a mealy white 
Stone, marted with Ore, and ſoft, The Spar is white, tranſparent, and 
brittle like Glaſs. The Chalk white and heavy ; heavier than any Stone. 
The Vein lies between the Coats, and is of different Breadths. It breaks off 
ſometimes abruptly in an Earth, they call a Deading Bed, and after a Fa- 
thom or two may come again, keeping the ſame Point. It terminates ſome- 
times in a dead Earth, clayie, without Croot or Spar; ſometimes in a Rock 
call d a Fre- ſtone. 

The cleareſt and heavieſt Ore is the beſt; 36 hundred of Ore may yield 
2 Tun of Lead. 

The Hearth for melting the Ore is about 5 Foot high, ſer upon Timber, 
to be turned as a Wind- mill, to avoid the Inconveniences of Smoak upon a 
ſhifting Wind. It contains half a Buſhel of Ore and Coal. There i 4 
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ſink upon the ſides of the Hearth, into which the Lead runs, that holds a. 
bout 14 Hundred. They have a Bar to ſtir the Fire; a Shovel to throw it 
up; and a Ladle heated red hot to caſt out the melted Metal. Once melt- 
ing is enough; and the beſt (which is diſtinguiſh'd by its Weight) melts 
It. | a a 
here is a Flight in the Smoak, which falling upon the Graſs, poyſon; 
thoſe Cattle that eat of it. They find the Taſte of it upon their Lips to be 
ſweet. And when the Smoak chances to fly in their Faces, brought home 
and laid in their Houſes, it kills Rats and Mice. If this Flight mix with 
the Water, in which the Ore is waſh'd, and be carried away into a Stream, 
it hath poiſon'd ſuch Cattle as have drunk of it after a Current of three Miles. 
What of this Flight falls upon the Sand, they gather up to melt upon a Flag 
Hearth, and make Shot and ſheet Lead of it. 
They ſometimes find Slags, three, four, or five Foot under Ground; but 
ſuch as they judge were caſt afide heretofore. 
They have ſometimes heard Knockings beyond their own Works, which 
when follow'd by them, have afforded Plenty of Ore. And one Kim; of 
Wells about two Years ſince found in his Groove a Piece of Ore, in which they 
fancied the ſhape of Man, Eyes, Arms, Legs, full Breaſt, &c. The 
whole was about four Inches in length; the Mine prov'd rich. 
z. cm; 3. There is a peculiar Lead Ore found in the Upper Palatinate, at a place 
1 p. 10. Call'd Freyung ; and there are two ſorts of it, whereof one is a kind Cryſtal- 
line Stone, and almoſt all good Lead; the other not ſo rich, and more Fari- 
naceous. The Mines of that Place having lain long neglected, the People 
bring thereabout take it for what their Fathers had thrown away, and had 
lain long in the open Air. It is of ſingular uſe for Eſſays upon the Coppel, 
ſeeing that there is not any other Metal mix'd with it. a 


The poyſon- CV. Thoſe who live near where Lead Ore is waſht, cannot keep either 
2 Dcg or Cat, or any ſort of Fowl, but they all die in a ſhort time; and! 
y Mr, J. have known of a little Houſe wherein Lead Ore was kept ſome time, tho 
TS afterward made very clean and well bedded with Fern, yet when Calves 
p. s. Vere put into it, they all died ſhortly after; and Children ſometimes, in 
theſe Houſes, have died ſuddenly. If any ſort of Cattle eat often of that 

Graſs, on which the Steam, which riſes from the Smelting of Lead, falls, 


they alldie in a while after. 


The Way of CVI. Pigs of clean and ſoft Lead are caſt into thin Plates, a Yard long, 
mekingof and fix Inches broad. Theſe are roll'd round, fo as the Surfaces no where 
Lr Philiber. meet to touch: For where they do, no Ceruſ grows. Each of theſe is put in- 
_ foyernati. do à Pot, juſt capable to hold one, upheld by a little Bar from the bottom, 
5 that it come not to touch the Vinegar; which is put into each Pot, to effect 
the Converſion. Twenty of theſe abreaſt, are put into a ſquare Bed of new 
Horſe-Dung ; and each Pot is cover'd with a Plate of Lead; and laſtly, al 

with Boards, as cloſe as conveniently can be. This repeated four times 

makes one Heap, ſo call'd, containing 1600 Pots. | . 

| te 
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Aſter 3 Weeks the Pots are taken up, the Plates unrolled, laid upon a 
Board, and beaten with Battledores till all the Flakes come off; which, if 
good, prove thick, hard and weighty. Theſe Flakes are ground w ith Wa- 
ter, between Mill-ſtones, to almoſt an impalpable Fineneſs. After which 
it is moulded into ſmaller Parcels, and expoſed to the Sun to dry, till it be 
hard, and ſo fit for uſe. 

'Tis obſerved, that ſome Pots will yield thick and good Flakes, whilſt o- 
thers, alike ordered and ſer by them without any poſſible diſt inction of 
Advantage, yield few and ſmall, or none at all, Sometimes the Poles are 
taken up all dry, and ſo ſometimes prove beſt ; ſometimes again they are 
taken up wet. The Plates that cover the 2 better and thicker 
Flakes, than do the Rolls within. And the outſides, next to the Planks, 
bigger and better than the inſides, next to the Rolls, and the Spirits that 
ul ariſe out of the Vinegar. 

The Accidents which happen to the Workmen, are, 1. Immediate Pain in 
the Stomach, with exceeding Contortions in the Guts, and Coſtiveneſs 
that yields not to Catharticks, hardly to often-repeated Clyſters; beſt to 
Lenitives, Oyl of Olives, or ſtrong new Wort. It brings them alſo to a 
acute Fevers, and great Aſthma's or Shortneſs of Breath. And theſe we 
find effected principally by the Mineral Steams in the caſting of the Plates 
cf Lead, and by the Duſt of the Flakes: Alſo by the Steams coming 
from out of the Heaps, when the Pots are taking up. 

Next a Vertigo, or Dizzineſs in the Head, with continual great Pain in 
the Brows, Blindneſs, Stupidity, and Paralytick Affections; loſs of Appe- 
tite, Sickneſs, and frequent Vomitings, generally of mere Phlegm, ſome- 
times mixed with Choler, to the extremeſt weakneſs of the Body; and theſe 
chiefly in them that havethe charge of grinding, and over the drying Place. 


CVII. 1. The Mines of Mercury in Fiuli, a Territory belonging to the , Kae. 


Venetians, are about a Days Journey and an half diſtant from Goritia North - 


have been, as I am informed, theſe 160 Years in the Poſſeſſion of the Em 
ror, and all the Inhabitants ſpeak the Sc/avonian Tongue. In going thither 
we travelled ſeveral Hours in the beſt Woods I ever ſaw ; being very full of 
Firs, Oaks, and Beeches of an extraordinary thickneſs, ſtraitneſs and 
height. The Town is built as uſually Towns in the Alps are, all of Wood, 
the Church only excepted, and another Houſe wherein the Overſeer liveth. 
When I was there in Auguſt 1664, the Valley and the Mountains too, out 
of which the Mercury was dug, were of as pleaſant a verdure, as if it had 
been in the midſt of Spring, which they there attribute to the moiſtneſs of 
the Mercury. That Mine which we went into, the beſt and greateſt of them 
all, was dedicated to St. Barbara, as the other Mines are to other Saints. 
The uſual way down to it is at the beginning not difficult, the Deſcent 
not being much; the greateſt Trouble is, that in ſeveral Places you cannot 
ſtand upright: but this holds not long, before you come to deſcend 


in earneſt by perpendicular Ladders, yet when produced, they do 
Vol. II. Eee e not 


in Friuli; 


wards, at a place call d Idria, ſituated on a Valley on the Julian Alps, They r. Walt. 


P. 21. 
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not ſeem to make one Ladder, but ſeveral parallel ones. At the End of each 
Ladder, there are Boards acroſs where we may breathe a little. All the way 
down, and the Bottom, where there are ſeveral Lanes cut out in the Moun- 
rain, is lined and propt with great pieces of Fir-Trees as thick as they can 
be ſet. They dig the Mineral with Pick-Axes, following the Veins: *Tis 
for the moſt part hard as a Stone, but more weighty ; of a Liver-Colour, or 
that of Crocus Metallorum. There is alſo ſome ſoft Earth in which you plainly 
ſee the Mercury in little Particles. Beſides this, there are oftentimes found 
in the Mines round Stones like Flints, of ſeveral bigneſſes, very like thoſe 
Globes of Hair which I have ſeen in England, taken out of an Ox's Belly, 
There are alſo ſeveral Marcaſites and Stones, which ſeem to have Specks of 
Gold in them; but upon Tryal, they ſay, they find none in them. Theſe 
round Stones are ſome of them very ponderous, and well impregnated with 
Mercury; others light, having little or none in them. 

The manner of getting the Mercury is this: They take of the Earth, 
brought up in Buckets, and put it into a Sieve, whoſe bottom is made of 
Wires at ſo great a diſtance, that you may put your Finger between them; 
*ris carried to a Stream of running Water, and waſhed as long as any thing 
will paſs through the Sjeve. That Earth which paſſeth not, is laid aſide 
upon an heap ; that which paſſeth, is reſerved in a Hole, and is taken up a- 
gain, and put into a ſecond Sieve; and ſo on to about 10 or 12 Steves propor- 
tionably leſs. Ir often happens in the firſt hole, that there is Mercury at 
the bottom ; but towards the farther End, where the Intervals of the Wire 
are leſs, it's found in very great Proportion. The waſte Water is ſo much 
 Impregnated' with Mercury, that it cureth Itches and other ſordid Ulcer;. 
The Earth laid aſide, is pounded, and the ſame Operation repeated. The 
_ fine ſmall Earth that remains after this, and out of which they can waſh 
no.more Mercury, is put into Iron Retorts, and the Fire forces the Mercury 
into the Receivers : The Officer unluted ſeveral of them; and I obſerved in 
all that he firſt poured out perfect Mercury, and after that came a black 
Duſt, which being werted with Water, diſcovered it ſelf to be Mercury as 
the other was. They take the Caput Mortuum and pound it, and renew the 
Operation. There are 16 Furnaces for this uſe, each of them carrying 
24 Retorts; in all 384 Retorts. | e 237 

All the Mercury got without the uſe of Fire, whether by waſhing or 
found in the Mines (for in the digging ſome, the Particles get together, ſo 
that in ſome places you might take up two or three Spoonfuls of pure Mer- 
cury) is called by them Virgin Mercury, and eſteemed above the reſt. The 
Officer told me, that making an Amalgama of Gold and Virgin Mercury, 
and putting it to the Fire, that Mercury would carry away all the Gold 
with it, w ich common Mercury would not do. | 
Ihe Engines for drawing the Water, are all moved by Water, brouglt 
thither in no chargeable Aqueduct from a Mountain three miles diſtant: 
The Water pumpt from the bottom of the Mine, by 32 Pumps, 26 on a ſide, 
is contrived to move other Wheels, for ſeveral other purpoſes. 


> | » ® | The 
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The Labourers (being 280 always employed) work for a. Julio a Day, 
which is not above 6 or 7 Pence, and endure not long: For although 
none ſtay under ground above 6 Hours; all of them in time (ſome later, 
ſome ſooner) become Paralytick, and die He&ick. We ſaw a Man who 
had not been in the Mines for above half a Year before, ſo full of Mer- 
cury, that putting a piece of Braſs in his Mouth, or rubbing it in his Fin- 
gers, it immediately became as white, as if he had rubbed Mercury upon 
ir, Thoſe alſo that work upon the back ſide of Looking-glaſſes, are very 
ſubject to the Palſey. | | 

They convey their Wood thus: About four miles from the Mines on the 
ſides of two Mountains, they cut down the Trees, and draw them into the 
interjacent Valley: higher up in the ſame Valley they make a Lockor Dam; 
when the Water is ready to run over it, they open the Flood · Gates, and 
the Water carries all the Trees impetuouſly to Idria, where the Bridge is 
built very ſtrong, and at very oblique Angels to the ſtream, on purpoſe. to 
ſtop them, and throw them on ſhore near the Mines. 

Thoſe Mines heretofore coſt the Emperor 70000 or 80000 Florins year- 
ly; but now they coſt him not above 28000. They produced 


N Anno 1661. | Anno 1662. Anno 1663. 
FED ä J. 2 
Ordinary Mercury, 198481 225066 244119 
| Virgin Mercury, 6194 9612 11862 
In all 204675 | | 234678 25508 15 


2. The Town of Idria in the County of Goritia and Province of Hiuli, By D- Ed 
is ſeated low, and encomapſſed with Hills on all ſides. A River of the ſame 3 
Name runs by it, and proves 2 plenti ful Rains to convey down 
the Fir- Trees and other Wood required in the ſervice of the Mines: And 
to this end there is an handſome Work of Piles made ſloping athwart the 
River (after the ſame manner as I obſerved in Newſol in Upper Hungary, 
croſs the River Gran) to ſtop the Trees. 

The Entrance into theſe Mines is not high, 'or upon a Hill, but in that 
Town it ſelf. The deepeſt part of the Mine from the Entrance, is between 

120 and 130 Fathoms. 2 

The Virgin Quickſilver, which they call Jug frau is that which diſcovers 

it ſelf without the help of Fire. Sometimes it is plainly ſeen in the Ore, or 
falls down in Drops, and ſometimes ſtreams out in good quantity ; as a- 
bout ſeven Years ago it ran out of the Earth at firſt in a Stream as ſmall as 
a Thread, and afterwards as big as a Packthread, but ceaſed in; or 4 Days. 
Thar alfo is accounted Virgin Guickfilver, which is ſeparated only by Water. 
Plain Quickſilver they obtain by Fire out'of the Ore, or out of the Cin- 
nabar of Mercury, which they dig out of this Mine, The Ore of this 
Mine is of a dark Colour, mixed with Red. | 68 
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The Quickſilver Ore of this Mine ordinarily contains half, and ſome. 
times + of Quickſilver. 1 - | 

I went into the Mine by the pit of St. Agatha, and came up again by 
that of St. Barbara, deſcending and aſcending by Ladders. I aſcended at 
one of 639 Staves, or 89 Fathoms. It has been wrought 200 Years, about 
the ſame ſpace of time with Newſo] Mine, but comes much ſhort in time 
of the Silver Mine at Schemnitz, ; and much ſhorter yet of the notable Lead 
Mines in Upper Carinthia. | 

In a Laboratory, where the Quickſilver is ſeparated by Fire, I ſaw an 
heap of 16000 Retorts of Iron; every one of which coſts a Crown at the 
beſt hand from the Iron Furnaces in Carinthia. There are 800 Retorts, and 
as many Recipients, employed together, in drawing over the Quickſilver 
in 16 Furnaces ; 50 in each Furnace, 25 of a fide; 12 above, and 13 be- 
low of each ſide. 

June 12. 1669. When I was there, they carried out 40 Saumes of Quick- 
ſilver into Foreign Parts, each Saume containing 315 pound Weight, to the 
value of 4000 Ducats of Gold. Some of it is ſent as far as Cremnitz in Hun- 
gary, for the uſe of the Gold Mines: And very much carried away South- 
ward; for they are not far from the Sontius, or Lyſonzo, a conſiderable River, 
which runs into the Gulf of Trieſte in the Adriatick Sea. 

In the Caſtle, I ſaw 3000 Saumes of Quickſilver together in Barrels; the 
Quickſilver being firſt made up in double Leather: And in another Houſe 
as much Ore as can be diſtilled in two Years, except they have great Plenty 

of Rain to bring down the Wood. © 2, 

The Country 1s well ſtored with ſtately Firs, Larches, Pines, Pinaſters, 
Picea's, and that nobly criſped and well grain'd kind of Acer, whereof 
Viols and Violins are made : Whereof there is alſo Plenty in the Country 
of Saltzburg and Carniola. | 

Travelling ſometimes in the Night, we had continually about us a great 
number of large Glow-worms, which put into Papers, give a dim Light 
like Candles in Lanthorns ; and the Air alſo was full of Flaming Flies, a- 
fording ſome delight unto us. : 

The way to this Place from Croatia I found difficult ; and coming from it 
to Aidoſchini and Croatia, I paſſed over Swartzenburg, or the Black Moun- 
tain, from whence I deſcended 10 miles in a Rocky Country, and far more 
Stony than the Craw, or Campus lapidoſus, in Provence. o 


> 6-4 CVIII. In the Valley of Lancy, which runs between the Mountains of 
Plants; Ry Turin, grows a Plant like the Doronicum, (lo alſo called by the Inhabitants 
Sepratios, . and Botaniſts ; ) near the Roots whereof you may find pure Quickſilve; 
27. P.493- running in ſmall Grains like Pearls; the Juice of which Plant being exprel- 

ſed and expoſed to the Air of a clear Night, there will be found as much 


— * Mercury, as there is loſt of Juice. 


5 | 

with Gold (IX. Tho I have many things to object againſt the Sympathy of Gold 

124. p. 535, With Quickſilver; yet perhaps there may be a Quickſilyer more — 
| ponde 
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rant than that which is common, -which may enable the Chymiſt to 
ue very ſpeciouſly for it. e | 
w. is hotly diſputed among the Curious in Chymiſtry, whether or no there 
be any ſuch thing as a Mercury, which being barely mingled with Gold, re- 
duced to fine Parts, will produce any ſenſible Heat. The Affirmative is aſ- 
ſerted by ſome that pretend to the Tranſmutation of Metals, who aſcribe 
this Virtue to the Mercuries, extracted, as they ſuppoſe, from foie compleat 
Metals; which are therefore, in their Phraſe, ſtil'd Mercuri Corporum, or 
the Mercuries of metalline Bodies. But the Negative is more generally 
maintain'd, not only by Philoſophers and Phyſicians, but the more learned 
Spagyriſts themſelves, eſpecially the Modern. \ 17; AO pH bi 

I the leſs wonder at this latter Opinion, becauſe having purpoſely 
red of ſeveral prying Alchymiſts, they have a ingenuouſly confeſſed ro 
me, that they never actually ſaw any incaleſcent Mercury, tho they had 
ſometimes heard it boaſted of. | . K. 

But notwithſtanding all this, having for ſeveral Reaſons look d upon Mer- 
cury as a Body which 1s not neceſſarily ſo homogeneous as it is ſuppoſed, the 
Opinion I moſt liked of was, that of a Poſſibility of an incaleſcent Mercury. 
For notwithſtanding the vulgarly ſuppoſed ſimilar Nature of Quickſilver, 
which I willingly confeſs to be great enough to be admirable, yet having 
deviſed two ways (unpractiſed that I know of by any Chymiſt) the one to 
diſcover whether a clean and carefully diſtilled Mercury might not be a 
compounded Body, and have in it Parts that are not mercurial; and the o- 
ther out of ſuch a fine diſtilled Mercury to ſeparate Parts, and that in no 
deſpicable Number, that are plainly heterogeneous: I found upon Trial, 
that both the Methods I had thought on would ſucceed ; which warranted 
me to think it poſſible, that a Mercury very fine and clean, and even purged 
by Sublimations and Diſtillations, may, by Art, have been made to aſſume 
and incorporate with it a Multitude of heterogeneous Corpuſcles, not to 
be diſcovered, much leſs ſeparated: (as thoſe of Tin, Lead, &c. may be) 
but by a skilful Artiſt. rr Pt orga Ag oft 

This was enough to ingage me to make Trials, whether ſome of theſe he- 
terogeneous Particles, that I found reducible with Mercury into a laſting 
mercurial Flux, might not ſo alter it, as to diſpoſe it to heat with Gold: 
And that there were ſuch, thro God's Bleſſing, my Trials afforded me poſi- 
tive Proof, about the Year 1652. 7 {oo none tnrntg 

But when I was alone, that I might not be impoſed upon by others, I took 
to one part of our Mercury ſometimes half the Weight, and ſometimes an 
equal Weight of refined Gold reduced to a Calx, or ſubtle Powder. This I 
put into the Palm of my Left-hand, and putting the Mercury upon it, ſtir- 
red it, and preſſed it a little with the Fingers — my Right-hatd, by which 
the two Ingredients were eaſily mingled, and grew not only ſenſibly but 
conſiderably hot, and that ſo nimbly, that the Incaleſcence did ſometimes 

come to its height in about a Minute of an Hour, by a Minute Clock. I 
found the Experiment ſucceed, whether I took all together, or but half as 
KY ute . 1 much 
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much Gold as Mercury ; but the Effoct ſeemed tobe much greater when 
they were employed in equal Weight. 1 tor nyy, 
.  Frried, alſo the ſame Mercury with refined Silver, reduced to a very fn, 
. Powder ; but I could not perceiveany Heat or Warmth at all, tho I am a 
to think, with a ſufficient Quantity of Leaf Silver, it might have been ſen- 
Jibleaodiy liiold{ 1 GoUESUILEGYTL 213 G0) pUg3st7 2667 val 1 ,,, 
yal after wards oftner than once, in the Hands of others, wh, 


* 


were. not © little ſurprized and pleaſed at the Event; particularly having 
given the Iugredients to the learned 8 of the Royal Society, Ide. 
lired him to wake; the Experiment in and with his own Hand, in which it 
proved ſucceſsful within ſomewhat leſs than à Minute of an Hour. (And 
the: L. Viſepunt Brownker,::Prefident of the R. S. made the ſame Experimen: 
Vith ſome of the fame Mercury, in his o]n Hand, with good Succeſs) 
This Incaleſcence was the more conſiderable, ſince being willing to huſ- 
band my Mercury, I made theſe Tryals but with a Drachm at a time, which 
ſcarce amounts in quantity to the Bigneſs of half a middle ſiz d Bean; and 
yet I haye ſometimes had of this Mercury ſo ſubtile, that the Heat made 
me willing to put it haſtily out of my Hand. | 
- However, I will not hence determine, whether thoſe that are Mercurii Cu- 
porum, and were made, as Chymiſts preſume, by Extraction only from Metals 
and Minerals, willeach of them grow hot with Gold, as, if I much miſtake 
not, Ifound Antimonial Mercury to do. Nor will I affirm, that every metal- 
line Mercury, tho ever ſo diſpoſed to Incaleſcence, or even that of Silver 
and Gold it ſelf, is the ſame with that which the Chryſopean Writers mean 
by their Philoſophick Mercury, or is near ſo noble as this. Nay, I will not ſo 
much as affirm, that every Mercury, obtained by Extraction, even from the 
perfect Metals themſelves, muſt needs be more noble and fit, as Alchymiſts 
ſpeak, for the Philoſophick:Work, than that which may with Skill and Pains 
be at length obtained from common Mercury, skillfully freed from its re- 
crementitious. and heterogeneous Parts, and richly impregnated with the 
ſubtile and active ones of congruous Metals or Minerals. But if there be 
any truth in what ſome of the moſt approved Spagyriſts have delivered about 
a Solvent of Gold, that ſeems of kin, and perhaps is not much nobler than 
one that I had, it ſeems allowable. to expect, that even ours ſhould be of 
more than ordinary uſe, both in Phyſick and Alchymy. * 
I had almoſt forgot to tell you, that whereas tis uſual to take 4, 5, or 6, 
nay 8 or io parts of common Quickſilver, to make an Amalgama with one 0! 
Gold, even when both are heated by the Fire; I found our Mercury ſo con- 
gruous to that Metal, that it would preſently imbody with no leſs than an 
| * Weight of ir, and produce a pretty hard Amalgama or Mixture, in 
which the Mercury was ſo diffuſed, that the Gold had quite loſt its Colour. 
Secondly, I ſhall add, what for ought Iknow has not been yet obſerved, that 
this Power of penetrating Gold, and growing hot with it, is ſo inheren!, 
not to ſay radicated, in our Mercury, that after it had been diſtilled tron 
Gold again and again, I found it to retain that Property. And Laſth, | 
found by Tryal, that a ſingle Drachm of Mercury, made after a — 
man- 
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manner, did the 3d or 4th Lear after I had laid it by, grow ſo hot with Gold, 
chat I fear d twould have burnt my Hande. | 

It may be doubted whether the good that the Preparations of it (ſuch as 
Precipitates and Turbiths of divers kinds, Mercurius dulcis, Cinnabar made of 
the Sulphur of Antimony, and with Gold, &c.) may do in Phyſick, is likely 
much to exceed the r Inconveniences that may enſue, if it ſhould 
prove to be of the beſt Kind, and fall into ill Hands, The knowledge of the 
Opinions of the wiſe and $kilful about this Cafe, will be requiſite to aſſiſt 
me to take right meaſures in an Affair of this nature. till I receive 
this Information, Iam obliged to ſilence. In the mean while; I ſhall make 
bold to add this Secret, which to ſome I think- will ſeem a Paradox, name- 
ly, That a Mercury qualified to heat with Gold, and perhaps with other 


Powders, may be made by more Ways than by one or two; Experience hav- 
ing aſſured me that ſuch a Mercury may be . — not only by employ- 
ing Antimony and ſolid Metals, as Mars, 

all, or ſo much as Antimon it- ſelf, 


Without any ſuch Metal at 


I ſhall only admoniſh thoſe inquiſitive Spagyriſts, that may be deſtrous to 
try, whether their purify d Mercury be incaleſcent, that they be not too haſty 
to conclude it is not ſo,” nor to reject it, unleſs they have made the Trial 
with Gold duly prepared. For the ſmalleſt filings of Gold I could make, 
or even ſome Calxes of Gold, will not ſerve our turn, as I have found by 
employing, without Succeſs, a very fine and ſpongy Calx, made after an 
uticommon way; the golden Particles having, as it ſeemed, ſome extremely 
fine tho unobſerved Duſt of the Additament ſticking to them, which hindred 
the Adheſion of the mercurial ones. Now the Calx of Gold that I moſt uſed, 
as finding it ſtill to do well, was that made by Quartation, as Alchymiſts call 
it, that is, by melting together one part of fine Gold, and 3 or 4 parts of 
cuppell'd Silver, and then putting the Maſs, wherein the Metals are mixed 
almoſt per minima, into purify*'d' Aqua fortis, which diflolving the Silver only, 
leaves the Gold in the form of a fine Calx. Alſo, by making an Amalg4- 
ma with pure Gold and vulgar Mercury, anddifiblving the Mercury in good 
Aqua fortis, there will remain a Powder, which being well waſht' in fair 

ater, to dulcify it and keep awhile in a moderate Fire, to dry it through- 

ly without melting it, will become a Calx, which I have more than once 

uſed with our Mercury with good Succeſs. I have alſo ſometimes taken, 

inſtead of a Calx-of Gold, a competent number of Leaves of Gold, redu- 

ced by beating only, without the help of Salts, to a ſufficient thinneſs, in- 

ſomuch that between 70 and 8 Leaves did not weigh a Scruple: and put- 

ting 2 or 3 times the Weight of our Mercury to them, I have found; more 

than once, that a ſmart Heat was preſently produced in my Hand. © 


CX. There are divers Silver Mines at Shemnitz, in Hungary; but the chief- The 51/1 
eſt and moſt wrought, are thoſe of Vindſchacht and Tini. — 
They hare no River here, tho much Water in the Mines, ſo as they are Dr, award 
conſtrained to ſend much of their Ore to Hedritz and other places, where are e 
vers, by which their Bellows and Hammers may be moyed, ( _ 

rs 
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Ore pounded, waſhed, and other Works requiſite, performed. To draw 
about the Engines to pump out the Mater, 12 Horſes at a time are em ploy d 
to each Wheel: But in Miud ſabucht Mine, deep in the Earth, is a large Wheel 
of 12 Yards Diameter, turned about by the Fall of ſubterraneous Water; 
which, together with the other Water, pump'd from the deepeſt Parts of 
BEIGE, runs thro, à Cuniculus made on purpole, at the Foot of the 

AHL, Fons 220169] 173 od bet bar bm 69% $0330.94 „ 
Trinity Mine is 70 Fathom ty vt and kept open with under-work at 
a great Expence. Much of this Mine being in earthy Soil, the Ore of it is 
much eſteemed: · Divers Veins lie North; and other rich Veins run to the 
North-Eaſt., When two Veins croſs one another, they eſteem it fortunate, 
They uſe not the Virgula divjna,; and have no certain Way to know either 
which way the Veins run, or where they are, till by the induſtrious perlere- 
ring in the Labour of the Mines, they are at laſt out · They ſhewed 
me one Place, which they had digged ſtraight on 6 Years, when the Ore 
was but two Fathoms diſtant from the Place „ an; and in ano- 
ther Place they digged 12 Tears outright, and at laſt a Vein, which 
ina ſhort time paid their Charges. 

The blackiſh Silver Ore is eſteemed the beſt ; much of it hath a Mixture 
of à ſhining yellow Subſtance or Marcaſite, which if it be not in too great 
a Quantity, is not unwelcome ; by reaſon that it diſpoſeth the Ore to Flui- 
dity, or renders it more eaſy to be melted: But if it be in too great a Pro- 
portion, they are of opinion, that it preys upon the Silver in the Mine, and 
in the Furnace carrieth it away while it melteth, by over-volatilizing it. 
There is oſten found a red Subſtance, which grows to the Ore, called 
Cinnabar, Cinnabar of Silver, Cinnabaris nati va, Minium nati vum, or Berg- Cir- 
nabar. This Subſtance grinded with Oil, maketh a Vermilion, equal to, if 
not ſurpaſſing the Cinnabar made by Sublimation. I diſcovered a Sulphur 
in it, by caſting it upon a hot Iron-Plate, on which it burned. blue. The 
Miners ſay, they meet not with any Quickſilver, but they find Chryſtals, 
Amethiſts, or Ametheſtine mixtures, in the Clefts of the Rock, and ſome- 
times nigh, or joined to the Ore, as alſo Vitriol naturally chryſtallized in 
the Earth, in divers of the Mines, and particularly in a Mine in Paradi/+ 
Hill, near Schemnitz, 4 | . 

An hundred Pound Weight of Ore ſometimes yields but half an Ounce, 
or an Ounce of Silver; ſometimes 2 Ounces, 3, 4, 5, and unto 20 Ounces. 
What is richer is very rare, yet ſome hath been found to hold half Silver; 
and I have ſeen it ſo rich, as to be cut with a Knife. 1. 

A Specimen, of each ſort of Ore, which they dig out of the Mines, | 
carried to an Officer call'd the Probierer, who is to prove and judge of its 

+ Richneſs, which he doth in this manner. Of all ſorts of Ores he taket| 
the ſame Quantity. The Ores being firſt dryed, burned and powdered, he 
giveth an equal Proportion of Lead to all, melteth and purifieth them; 
then by exact Scales, takes notice of the Proportion between the Ore and 
the Metal. contained in it; and reports it to thoſe employed in the great 

melting Furnaces.. | 1 


= 
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It the Ore be found to hold 2 4 Ounces or more of Silver in 100 Ponnd 
weight, they ordinarily melt it without any foregoing Preparation, by the 

help of Iron Stone (which 1s not Iron Ore, but a Stone found thereabour, 

of which the Liver-colour'd is the beſt) Y, (a ſort of Pyrites) and Slacker 
(a Scum or Lake taken off from the top of the Pan, into which the melted 

Mineral runs, and is a Subſtance made out of the former mentioned by Fu- 

ſion;) which are thrown in with it into the melting Furnace. _ 

If the Ore be poorer, holding but two Qunces in 100 Pound weight, or 
leſs, it is firſt pounded and waſhed, till it becomes richer, or hath a greater 
Proportion of Metal in reſpect of the Ore, much of the earthy Parts being 
waſhed away. Then it is thrown into the Furnace with the tormer Mate- 
rials; and the Marchafite, which remains ſtill with it, as ſinking always to 
the bottom with the Silver in the Waſh-works, helps to the quicker Fuſion 
of the Ore. _ 

Whatſoever is melted in the melting Furnace, is let out thro a Hole at 
the bottom thereof, into the Pan which is placed in the Earth before it 
and, thus expoſed, it immediately acquires a hard Scum, Droſs, Loaf, or 
Cake; which being oft taken off from the top, the Metal remaining in it 
becomes purer; to which is added Lead, and after ſome time the melted 
Metal is taken out. Then being again melted in the driving Furnace, the 
Lead, or what elſe remains mixt with the Silver, is driven off by the blow- 
ing two great Bellows, and runs over in the form of Litharge. That 
which firſt comes over is the white, and that which is laſt, being longer in 
the Fire, is the red; not that it is Litharge of Gold; both being driven 

of from the ſame Metal. 8 | | 

Moſt of the Schemnitz, Silver Org holds ſome Gold, which they ſeparate 
by melting the Silver, then granulating it, and afterwards by diſſolving it 
in Agua fortis, whereby the Gold is left at the bottom, and is BAK 
=—_—_ The Aqua fortis is diſtilled from the Silver, and ſerveth again for 

e. | 

The Silver then ſeparated from all its former Aſſociates, is ſent to Crem- 
zitz, where they coin it into Pieces of a mixt Metal (which is the common 
Money of the Country) after this manner: They melt it with about the 
lame quantity of Copper, and run it into Bars, which they beat out ; then 
ſoſtening them in the Fire, draw them out to an exact Thinneſs between 
two Steel Wheels ; then they cut them out intoround Pieces with an Inſtru- 
ment like 'a Shoe-maker's Punch, and then boil them with Tartar and Salt, 
ſnake them in a Sack with Small-coal and Water, dry them ina Kettle per- 
torated, and afterwards they are drawn between two Wheels, in which they 
receive their Stamp. 


" 4 


CXI. Among the 7 Mine-Towns in Hungary (which are not far from one The Got 
another, viz. Chremnitz, Schemnitx, Newſol, Koningsberg, Bochants, Lileten, — 
and Tila) Chremnitz, is the richeſt in Gold. They have alſo, at preſent, S.. Edward 


Gold Mines at Bochaxtz, and Lane and they report in that Country, 2. P. 119. 
A. 1 hath been formerly a * ; old Mine at Glaſs-Hitten, but loſt 
OL, II. 


ff ſince 
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ſince that Bethlem Gabor over-run thoſe Parts, hen the Undertakers ſtoppd 
up the Mine and fled. | 

They have worked in the Gold Mine at Chremnitz, 9oo Years. 'Fhis Mine 
is ſeveral Engliſh Miles in length, and about 160 Fathoms deep. Many 
Veins of the Ore run to the North, and to the Eaſt. They work alſo to- 

. wards one, two, and three of the Clock, as they ſpeak; for the Miners dired 
themſelves under Ground by a Compaſs, not of 32 Points (ſuch as is us'd at 
Sea) but by one of 24; which they divide, as we do the Hours of the Day, 
into twice Twelve. Of the Gold Ore, ſome is white, and ſome black, req, 
or yellow: That with black Spots in white is eſteem'd the beſt, as alſo the 
Ore which lieth next to the black Veins. This Ore is not rich enough to 
ſuffer any Proof in ſmall Parcels, like that in other Mines, whereby to 
know what Proportion of Metal is contain d in it; but they pound a very 

reat Quantity thereof, and waſh it in a little River, which runs nigh the 

own. The whole River being divided, and admitted into diverſe cuts, 
runs over the Ore continually, and ſo waſheth away the earthy Parts from 
the metalline : And from a clear River above the Town, by its running tho 
ſo many Works, and over ſo much pounded Ore, it becomes below the Toyn, 
a dark yellow Stream, of the Cotour of the Earth of thoſe Hills. 

There have been Pieces of pure Gold found in the Mine. Some of which 
T have ſeen in the Emperor's Treaſury, and in the Elector of Saxony's Repo- 
fitory ; one Piece as broad as the Palm of my Hand, and others leſs; and up- 
on a white Stone many Pieces of Pure Gold : but theſe are very rare. 

The common yellow Earth of the Country near Chrenmitz, altho it be not 
eſteem'd Ore, aftords ſome Gold: And in one Place I ſaw a great part of a 
Hill digg d away, which hath been caſt into the Works, waſhed and.wrought 
in the ſame manner as pounded Ore, with confiderable Profit. 

Some Paſlages in this Mine, cut thro the Rock, and long diſus'd, have 
grown up again; and J obſerved the Sides of ſome, which had been former- 
ly wide enough to carry their Ore thro, to approach each other, ſo as ve 
paſſed with difficulty. This happens in moiſt Places. The Paſſages uni: 
not from the top to the bottom, but from one Side to another. | 

There is Vitriol in this Mine, white, red, blue and green; and alſo Vi- 
triol Waters. There is a Subſtance found, which ſticks to the Gold Ore, of 
ſmall pointed parts like Needles, call'd by them Antimony of Gold. There are 
Cryſtals found here, and ſome tinctur'd yellow. 

The Miners will not allow any Quickſilver or Brimſtone to have been 
found here; yet in the lately mention d Antimom of Gold, there is evident) 
Sulphur, as 1 perceiv'd by burning. The Quickſilver Mine, mention d in 
the Anſwer to Kircher's Inquiries, Mund. Subter. is an Himgarian Mile, or ſe 
you Engliſh. Miles diſtant from Chremnitz.; and is not wrought in at pte. 

nt. | 

There is 2 Vitriol Mine in theſe Hills near the Gold Mine; the Fart 
or Ore of it is reddiſh, and ſometimes greeniſh. This Earth is infuſed in 
Water, and after 3 Days the Water is poured off, and boiled-7 Days in! 
Leaden Veſſet, till it come to a thick granulated whitiſh Srbſtance, whic 


( 587 ) 


is afterwards reduced to a Calx in an Oven, and ſerveth in the making 4- 
a fortis, or the ſeparating Water uſed at Schemnitz. 
They have divers ways of taking the Gold out of its Ore, by burning 
the Ore, by melting, by adding Silver Ore and other Minerals, Sand, and 
Lead, as they find the Ore fluid or fix'd. But without Lead they proceed 


thus: 

They break and pound the Ore in Water very fine ; then waſh it often, 
and lay it in Powder upon Cloths, and by the gentle oblique deſcending 
of the Water over it, and their continual ſtirring it, the earthy, clayiſh, 
and lighter parts are waſh'd away, while the heavier and metalline remain 
in the Cloths. Theſe Cloths are afterwards waſh'd clean in ſeveral Tubs, 
and the Water, after ſome ſettling, poured off from its Sediment, which Se- 
diment is again-waſh'd, and ſtirred up in ſeveral Veſſels and Troughs, till 
at length they ſprinkle Quickſilver upon it, and knead it well together for an 
Hour: and then waſhing it again in a Wooden Veſlel, after the ſeparating 
of much of it which the Quickſilver touches not, by ſtriking ahis Veſſel a- 
gainſt their Leg, they bring the Gold and Quickſilver together, in an Amal- 
gama, to one Corner of it. From this Amalgama they ſtrain as much of the 
Quickſilver as they can, thro coarſe Cloths firſt, and then thro fine; then 
they put. the Maſs remaining upon a perforated Plate, which they ſet over 
a deep Pan placed in the Earth, in the bottom of which Pan they alſo put 
Quickſilver. This Pan they cover, and lute the Cover well: and then 
making a Charcoal Fire upon it, they drive down the Quickſilver yet re- 
maining in the Gold, to the reſt in the bottom of the Pan; then taking out 
the Gold, they caſt it into the Fire, that it may become purer. 

Concerning Cranach Gold, I cannot learn that there is any ſuch Gold, or 
Place where Gold is digg'd, in Hungary ; but in — think there is, 
e mentions ſuch a Place as Golde - Cranacum, and another call'd 

na. 


Bodies proportionable to the | ne, of Matter in each, and there is no 7% — 
ome mere, others leſs, towards the Earth's ing Minute- 


is, to 
every 
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every 48 Ounces of Silver, one of Gold: and that 2 Yards of the Super fi ne 
Wire weighs a Grain. Hence at firſt ſight it appeared, that the length of 
98 Yards is in weight 49 Grains, and that a ſingle Grain of Gold covers the 
ſaid 98 Yards, and that the 1000oth part of a Grain is above + of an 


Inch long; which yet may be actually divided into 10, and ſo the 


100000th part of a Grain of Gold be viſible without a Microſcope. And 
by means of the Specifick Gravities of the Metals, viz. Silver 10. ang 
Gold 183. I found the Diameter of ſuch Wire, the 55 part of an Inch, 


and its Circumference the +37 part: But the Gold in thickneſs not to ex. 


ceed the 5755+ part of an Inch; whence it may be concluded, that the 
Cube of an hundredth part of an Inch would contain above 243 3000000 (gr 
the Cube of 1345) of ſuch Atoms. And yet tho the Gold be ſtretcht to ſo 
great a Degree as is here demonſtrated, it ſhews it ſelf of ſo even and uni- 
ted a Texture, as not to let the white Colour of the Silver under it appear 
(even with a Microſcope) thro any the leaſt Pores ; which argues that even 
_ this 3 thinneſs, very many of thoſe Atoms may {till lie one orer 
rae Other. 


A Minerl CXIII. 1. An. 1664. I travelled into the Kingdom of Mexico, under 


like Leaf 
Gold near 


41. p. 817, 


the Character of a Biſcaneer, and remained in that Country about two 


Mexico; B rs. 
an Engliſh” Yea 
Gentleman 
at$eville, n. 


Some of the Mine-men ſhewed me certain nm nn in great a- 
— in the Mines of Taſco, which they would have to be Ame» 
thyſts. | 

There is a famous Cave, ſome Leagues from Mexico, on the North-weſt 
ſide of the City beyond the Lake. I found it ſituated ſomewhat high, ina 
place very convenient for Generation of Metals. The Light of a Candle 


ſoon diſcovered to me on all ſides, but eſpecially above my Head, a gliſter- 
ing Canopy gilded with a kind of Leat-Gold. I heaped together a quantity 


of the Mineral mixt with Sand, and ſcraped alſo from the Superficies ot 
the Earth, a quantity of the ſame kind of Mineral Leaves; none of which 
exceed the breadth of a Man's Nail; and with the leaſt handling they di- 
vide themſelves into many leſſer Spangles ; with a little rubbing they leave 
ones Hand all gilded over like Gold, and they equalize the mot refined 
Gold upon the Touchſtone. | | 
It is reported that the antient Indians knew how to make ufe of this Mi- 
neral. - But the Spaniards have never been able to reduce it into a maſly Form 
by the Violence of the Fire, or ſeparate it from heterogeneous Subſtances 
by the mild Tryal of Quickſilver. Some indeed of thefchoiceſt Mines of Si- 
ver and Gold, are almoſt of the like nature, till the Impediments are rem0- 
ved, which are certain mineral Viſcoſities, that ſometime by their oleag!- 
nous Fatneſs, and at other times by a fretting Acrimony, ' hinder the Ingre!s 
of the Mercury. FA c. 4 a5 &- 8 
To find out {therefore a Cure for this Diſeaſe, I began to make Exper! 
ment on the Sand, which had been the Matrix of the Mineral. I try'd it in 


a ſtrong reverberating Fire, but it did not afford any viſible Fumes. — 
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boiled ſome of it in Water, and having poured that off, I obſerved the 4lcal; 
leftafter the Water's Evaporation : And thereby I diſcovered, that it abound- 
ed rather in ſulphureous Unctuouſneſs, than ſaline Acrimony. Finding this, 
I applied firſt the Quickſilver mingled with the ordinary Magiſtrals (as they 
call them) uſed in that Country to curb and break the Force of the ſulphu- 
reous Impediments. But perceiving theſe to be of no effect, I 'encouraged 
the Quickſilver with the Caput mortuum of Vitriol or Salt-petre;- (kept as a ſe- 
cret among the chiefeſt Mine-men) but with as little Signs of the Mercu- 
ry's Qperation as before. Then I boil'd my Mixture over the Fire; a way 
found out in Peru in ſuch difficult Caſes ; but all to no purpoſe. Then Ide- 
viſed a way to torment it with a corroſive or ordinary ſeparated Water, im- 
pregnated with common Salt, and it made a Diſſolution exactly like that of 
Gold : But having ſteamed away the Aqua Fortis, I found a Dirt ſomething 
yellow, out of which with diſtilled Vinegar, enfore d with its own tartare« 
ous Salt, J extracted a Tincture more curious than uſeful. 1 | 
An experienc'd Mineraliſt cemented it with the Powder of vulgar Sul- 
phur, ſtratum ſuper ſtratum, and this in a moderate Fire, for 3 Days together ; 
hoping the Sulphur would conſume all the Impediments, which kept the Mer- 
cury from entring : But (as I told him beforehand) it only ſerved to clog 
the matter with more ſulphureous UnQuoſity than it had before. 

2. When Silver is generated, as commonly 'tis, in certain rocky Stones The «/+ of 
abounding with bituminous corroſive Mixture, ſo as tis impoſſible to free it 3 
totally from its corrupt Matrix by the violent way of melting, whatever 28 from 
auxiliary Ingredient may be added, as Lead and artificial Salts, and the 20. Lins 
like, becauſe thoſe ſulphureous and vitriolick Compounds (in the way of Fu- EoglihGes- 
ion) meeting together with the Silver, ſu blime part of it away, in a vola- 2. $a” 
tile Fume, by their corroding Acrimony, calcinating and vitrifying the 
other part, and robbing the Artificer of half his Gain; in this caſe the uſe 
of Quickſilver is found moſt advantageous. They praiſe thus: 

Having reduced the Ore into ſmall Stones, they calcine it firſt in a rever- 
berating Oven, yet with a moderate Fire for fear of Fuſion, and driving a- 
way into the Air part of the Treaſure ; the volatile parts being by nature 

not perfectly mixt per minima with the fixt, as they afterwards come to be by 
Induſtry and Art. And I have heard ſome of the more intelligent Minera- 
liſts ſay, that they judg their metallick Labours and Operations to be many 
times not ſo much a reaping of. Silver ready made, as a kind of artificial 
. and bettering of that, which Nature had left diſperſed and 
impertect. My | | 1 * 

This Calcination ſerves chiefly to free the Mineral from many Infirmities, 
that hinder the Operation of the Quickſilver ; andit ſerves alſo to diſcover 
by the Colour of the Fumes it yields, what corroſive Mixture chiefly abounds 
in it: Beſides that, it renders the Ore more tractable and pliant under the 
Min- ſtone, which is to reduce it to ſmall Flower, beſore the Application 
of the Mercury. This is chiefly obſerved in thoſe Silver Veins, that are of 
2 hard ard, dry Complexion ; yet thoſe which are uſually more ſoft, a- 


— 
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bounding in Oleaginous Sulphurs, before burning, are firſt g into Pow. 
der in ſuch Mills as Ihave often ſeen in Glaſs-houſes, and then they receive 
a gentle Calcination, the Mineraliſt mingling therewith ſuitable ients, 
As if (e. g.) the Metal be Sulphureous and Antimonial, Ruſt and Droſs of I. 
ron is found to be an excellent Cure of this Diſtemper: If Martial, and a- 
bounding in Iron, then Sulphur and Antimony reduc'd to Powder. And 
I have found by Experiment that Sulphur has a particular force to ſoften and 


diflolve Iron, * 8 

The Ore being ground, calcin'd and curiouſly ſifted, they divide it into 
ſeveral Heaps, and then by lefler Eſſays, they find out how much Silver is 
contain'd in every Heap; where tis very ordinary to find only fix Ounces in 
100 Pounds; ſometimes 12, but if it yield 18, tis efteem'd a very rich Vein; 
yet ſometimes there are great Maſſes found all of pure Silver, which is cal- 
le d Virgin Metal. Then proportionable to the Quantity of Silver in each 
Heap they beſprinkle them with Quickſilver, and that not all at once, but 
at ſeveral times, ſtirring the Ore up and down. If the Mercury gives Signs 
of being Tocado (as they call it) i. e. if it appear mortified, not in ſmall 
and clear ſpherical Figures (which is a good Prognoſtick) but in the Form 

of long Worms of a wan, pale, dark, and leadiſh Colour, (which indicate 
that the Ore abounds with Lead and Pewter) it is cured by certain Magi- 
ſtrals which have for their Baſis or Maſter Ingredient calcin'd Copper min- 
gled with Salt. 

The Heaps of Ore being thus mingled with Quickſilver, they are often 
ſtirred about, the better to incorporate it with the Silver. I find, that they 
have none but conjectural Signs to know, when the Mercury hath entirely 
.perform'd its Office in ſeparating all the Silver from thoſe heterogeneal Sub- 
ſtances; the Uncertainty whereof occaſions often very great Loſſes, eſpecial- 
ly when they work about Gold; for in paſſing the right time, the greateſt 
part of the Gold flies away in a Fume. But when by the Colour of the Mer- 
cury, coagulated by the Silver in clear maſſy Lumps, they conjecture the 
Work done, they waſh it by means of three Veſſels Pending in order the one 
under the other; ſo that the Matter in the firſt and higheſt Veſſel being waſh- 
ed and ſtirred about with a Mollinet, all the Duſt of the heterogeneous Mi- 
nerals, that imbody not with the Mercury, is carried away together with 
the Water into the other Veſſels, and from thence is quite thrown out by the 
continual Current of the Water; whereas in the mean while the Silver in 
clotted * call'd Pellas, is by the weight of the Mercury depreſſed 
down to the bottom of the Tubs. Then the Mercury with the Silver is 
taken out of the Veſſels, and diligently ſqueezed in coarſe and ſtrong Linen; 
and even with Strokes of a Beetle, the Quickſilver is ſeparated as much as 
may be from the Silver. And this Maſs is afterwards reduced, of Molds of 
the ſhape of the Indian Pine Apple, into a Pyramidal or Conical Figure, 
which they call Pineas de Plata, thus faſhion'd for the eaſier placing them 
round about the Ridges of a great Earthen Veſſel, of the Form of a blind 
Alembick ; round about the Top of which a Fire being made, all the reſt of 
the Mercury forthwith abandons the Silver, and falls to the bottom, from 
hence it is recovered, and kept for the like uſe. Laſtly, 
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The Silver is melted down with the Liga (as tis call'd) which the 
King ol Spain allows, by which he returns to the People in Copper that fifth 
Part, Which they allow him of all the Silver. 

I have obſerved, that there is a very ſtrong offenſive Smell, ranker than 
that of Sepulchres, in ſome Mines; the. Workmen telling me, that that is 
one of the chief Signs of a rich Mine. 

A Friend of mine ſhewed me a very pretty Experiment more curious than —— 

inſul; it was a continual budding forth of Silver in the Form of a Branch, 3. 
in a Glaſs, over an indifferent ſtrong Fire of Coals; which Sprouts being 
clipped off with Sciſſars, and a ſmall Supply of crude Mercury added to the 
Matter, in a ſmall time there aroſe another Branch of true Silver, which 
had ſucked and converted into metallick Sprigs a conſiderable Portion of the 
Quickſilver. This Motion, and the Increment of new Silver Branches, cea- 
ſed not, as long as the Fire was continued, and freſh or wry apply'd, for 
the due Nutriment of this mineral Vegetation. This whole Complex of In- 
gredients is known to conſiſt only of vulgar Aqua Fortis (abſtraRed. from. 
two Parts of Vitriol, and one of Salt-petre) and Quickſilver, and a ſmall 
quantity of Silver, far lefs than you may reap in a ſmall time from theſe Sil- 
ver Sprigs: yet Gain there is none, there being more Expences blown away 
into Smoak, by the continuance of Fire, in one Month, than can be reco- 
vered from this Silver Harveſt in a longer time. | 

Iam of opinion that in all Tranſmutation of Metals, the imperfect Me- 
tal is not totally transformed into the more perfect, by the Subſtance mixed: 
with it: But that the Mixture added to the melted Metal, joins it ſelf (as 
L conceive) to thoſe Parts, which being homogeneal, ſymbolize together 
with the Nature of the more perfect, whereby the pure metalline parts are 
ſeparated from the other heterogeneal impure Sulphurs. 


CXIV. The End of Refining is the Separation of all other Bodies from The Art . 
Gold and Silver, which is perform'd four ways, viz. by Parting, by the Bus 7 
Teſt, by the Almond Furnace or the Sweep, and by Mercury. 1. Parting is Merrer. n. 
done with Aqua Fortis, Some Refiners, to make the Aqua. Fortis, take 4. f. 1046. 
Salt-petre 3 Pound, and Dantzick (not Engliþ) Vitriol 2 Pound (for the Eu- 
105 Vitriol makes a weaker Water, and a dirty colour d Verditer, and wholl 
poils it.) After they are well bruis'd and mix'd in a Mortar, then diſtil 100 
Pound of the Materials, put into a caſt Iron Pot, after this manner... 
Build a Furnace 2 Yards high or more; and at the top place in your Iron 
Pot: To which fit a Head of Earth, like the Head of a large Diſtillation: 
Alembick for Chymical Oils, which muſt have a large Belly, branching it 
ſelf out 8Inchesfrom the Iron Pot, into 3 Branches; one whereof inthe midſt, 
comes directly ſtraight forwards, two other lateral ones come obliquely :- 
All which Branches are 4 or 5 Inches hollow in Diameter, and 5 or 6 long. To 
theſe Branches are fitted Glaſs Bodies, narrow and hollow at both Ends, 
large and globous in the midſt. Theſe muſt be exceedingly well luted on: 
with Colcothar, Rags, Flower, and Whites of Eggs. To this firſt Glaſs Body 
5 luted on another Glaſs, of the ſame Figure and Size, and in order 8 alike 
an 
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in all, till they come to the Receiver, which is an ordinary Gallon Glass 
All theſe Rows of Glaſſes lie on Boards, ſnelving from the Head to the Re- 
ceiver. The two upper Receivers or Glaſs Bodies need exceeding good Lu- 
ting, for the reſt ordinary Lute will ſerve. ; 3861 | 

The Lute is made of good Loam, ſome Horſe Dung, and a little Colcorha; . 
altho the two former do well. 20464 121% 520-2008 30193 0757 ho, 

A little Fire, and that of Newcaſtle Coals, does the Work. And: you need 
never break or unlute any of the Receivers, but the lowermoft. 

The Aqua Fortis being diſtill'd off, is put into a large earthen Pot, and 
there is added of fine Silver, one or two Penny Weight (which is call d 
Fixes) to every Pound of Aqua Fortis, which within four Hours will purge it 
from all Dirt and Impurity, and make it ſit for Parting, which is thus done. 

If their Silver gilt be ſine enough for Wire, they only melt it in a Wind 
Furnace, and caſt; it / melted into a large Tub of Water, that they may hate 
it in ſmall Pieces; but if it be but Standard, they firſt fine it on the Te, 
Theſe ſmall Pieces taken from the Water, being well dried, are put into a 
Glaſs taper-faſhion'd, a Foot high, and ſeven Inches at the bottom; and 
then the Glaſſes are charged with Aqua Fortis about two thirds of it, and (cr 
in a Range of Iron cover d two Inches deep with Sand, and a gentle Char- 
coal Fire is made under it. 1155! ee 

Small Bubbles will ſoon ariſe, and the Water alſo run over. If ſo, they 
take off the Glaſſes, and hold them till it does deferveſcere, or elſe pour out 
ſome of it into a Veſſel which is at hand. 

If Lead be mixt with it, they cannot kee 

When the Water hath been once quieted 
no more. | 
DE ae Greenneſs of the Water manifeſteth the quantity of Copper contain- 

in it. | 

If the Water boil over, twill penetrate the Bricks and Wood. 

They commonly let it ſtand a Night on the Iron Range, with a gentle 
heat under it, and in the Morning ſoftly pour off the Water impregnated 
with all the Silver; all the Gold lying like black Dirt at the bottom; which 
being waſhed out is put into ſmall Parting-Glaſſes, and ſet over the Sand 
with their Conduit Water for an Hour, and then the Water poured off. This 
is repeated 5 or 6 times, to . the Salt from the Gold, which is now 
fit to be melted, and caſt into Ingots. 

To regain the Silver, they have large round Waſhing Bowls, lined with- 
in with melted Roſin and Pitch (for otherwiſe the Water would eat the 
Wood and penetrate the ſides of the Bowl) covered with Copper Plates 10 
Inches long, 6 wide, and half or more thick. Into which Bowls they pour 
good ſtore of Water (the more, the better the Verditer) and then the Silver 
Water: which working on the ſofter Metal of Copper, leaves all the Silver 
in moſt ſine Sand at the bottom, and ſides of the Bowl, and Plates of Cop- 
per; which being taken out, is waſhed, dryed and melted for any uſe. 

If any Braſs or Shroffe Metal be in the Plates, they gather very little of 
the Silver; the latter mixing with the Silver. | With 

| 1 


it from running over. 
om this Ebullition, it will riſe 


c 
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With the Copper-water, poured off from the Silver and Whiting, Verdi-' 
ter is made this They put into a Tub a hundred pound weight of Whitin 4 
and thereon pour the Copper-water, and ſtir them together every Day for 
ſome Hours together. And when the Warer grows pale, they take it out, and 
ſet it by for farther uſe, and pour on more of the green Water; and ſo con- 
tinue till the Verditer be made; which being taken out, is laid on large 
pieces of Chalk in the Sun, till it be dry for the Market. 
The Water mention'd to be taken from the Verditer, is pat into a Copper,” 
and boiled till it comes to the thickneſs of Water-gruel, now principally 
conliſting of Salt-Petre reduced, moſt of the Spirit of Vitriol being gone 
with the Copper into the Verditer ; a Diſh full whereof being put into the 
other Materials, for Aqua fortis, is re-diſtilled, and makes a double Water, 
almoſt twice as good as that without it. _ Te | thee LE 
2. By the Teſt, all Metals are ſeparated from Silver except Gold, becauſe 2, 7,4, 
they ſwim over it, when they are all melted together. | 
The Teſt is thus made. They have an Iron Mould, oval, and two Inches 
deep. At the bottom hereof are 3 Arches of Iron, ſet at equal Diſtances, 
: Fingers wide, if the great Diameter of it be 14 Inches long, and ſo pro- 
portionably in greater or leſſer Teſts. This Cavity they fill with fine Pow - 
der of Bone- Aſhes, moiſtened with Lixivium, made with Soap-Aſhes. 
Some uſe Cakes of Pot-Aſhes, or other Aſhes well cleanſed, and ſo preſſed 
well together with a Muller, that it becomes very cloſe and ſmooth at the 
Top. There is left above, a Cavity in the midſt of it to contain the mel- 
ted Silver. This Cavity is made greateſt in the middle, for the Bone-Aſhes 
come up parallel to the Circumference of the Mould, only a ſmall Channel in 
that end which is moſt remote from the Blaſt, for the running off of the 
baſer Metals, and ſo is made declive to the Center of the Teſt, where tis 
not above half an Inch deep. . 
The Teſt thus made, is 2 annealing 24 Hours, and then tis ſet in a 
Chimney a yard high parallel almoſt to the Noſe of a great pair of Bellows; 
and then therein is put the Silver, which being covered all over with Bil- 
lets of barked Oak, the Blaſt begins, and continues all the while ſtrongly. 
The Lead purify'd from all Silver, (which they call the Soap of Metals) 
firſt put in, melts down with the Silver, and then the Lead and 
ſu im at the top, and run over the Teſt ; whoſe Motion the Refiner helps 
with a long Rod of Iron, drawn along the ſurface of the Silver, towards 
tre fore-mention'd Slit, and often ſtirring all the Metal, that tlie impurer 


may the better riſe. And by continuing this Courſe, Separation is made 
in 2 or 3 Hours, | 


The greateſt part of the Lead flies away in Smoke. 


If the Lead be gone before all the Copper, twill riſe in ſmall red fi 
1 then they ſay the Metal drives, and they muſt add more Lead. 


The force of the Blaſt drives the higher Metals to the lower ſide of the 
Teſt, and helps its running over. | 


| When the Silver is fully fined, it looks like moſt pure Quickſilver; and 
then they take off their Sogs, and let it cool. In the cooling, the Silver 
Vol. II. Gggg will 


"_ 


mond Fur- 
asc. 


6 (6594) 

will frequently from the Middle ſpring up in ſmall Rays, and fall 
again. If moiſt Silver be put into that which is melted, twill — 
the Fire. | 

A good Teſt will ſerve 2 or 3 Firings. 

So ſoon as the Silver will hold together, they take it out of the Teſt, and 
beat it on an Anvil into a round Figure, for the melting Pot, which bein 
ſet in a Wind Furnace. ſurrounded with Coal, and covered with an — 
WP that no Charcoal fall into it, is then melted. 

f any Droſs or Filth be in the Melting Pot, they throw in ſome Tina, 
which gathers the Droſs together, that it may be ſeparated from it. 

Theſe melting Pots are never burned, but only dried, and laſt a whole 
Dar, if they be not ſuffered to cool; but if they once cool, they infallibly 
crac | 
3. In the Almond Furnace, or Sweep, all ſorts of Metals are ſeparated 
from Cinders, parts of melting Pots, Teſts, Brick, and all other harder 
Bodies; which muſt be firſt beaten into ſmall pieces with a Hammer on 
an Iron-Plate. | 

Thoſe which ſtick but ſuperficially to the Silver, they waſh off thus: 
They have a wooden round Inſtrument two Foot wide, ſomewhat hollow 
in the middle, with a handle on each fide ; on this they put the Ma. 
terials, and hold them in a Tub of Water below the Surface; and ſo 
waving it to and fro, all the lighter and looſer Matter is ſeparated from 
the Metal. | | 

The Furnace is 6 Foot high, 2 wide, and 2 Foot thick, made of 
Brick: having a Hole in the midſt, at the top 8 Inches over, growing nar- 


rower towards the bottom of it, where on the Fore-part, it ends in a 


ſmall Hole, environed with a Semicircle of Iron, to keep the molten Me- 
tal. About the middle of the Back, there is another Hole to receive the 
Noſe of a great pair of Bellows. 

When the Furnace is annealed with Charcoal and hot, they throw two 
or three Shovels of Coals to one of the forementioned Stuff, and ſo pro- 


ceed during the whole Work, which continues three Days and Nights, 


without Intermiſſi on. After eight or ten Hours, the Metal begins to 
run; and when the Receiver below is pretty full, they lade it out with an 
* Ladle, and caſt it into Sows in Cavities, or Forms, made with 
rare 155 

They frequently ſtop the Paſſage-Hole with Cinders, to keep in the Heat; 
and when they think a Quantity of Metal is melted, they unſtop the hole 
to paſs it off, ; | 

f the Stuff be hard to flux, they throw in ſome Slag, which is the Re- 

crement of Iron, to give it Fuſion. | 

A ſtinking blue Smoke proceeds from the Furnace, and all the By-Stat- 
ders put on the colour of dead Men. 

To get the Silver from theſe Metals, and to refine their Copper from the 
Litharge, they now uſe no other Art than that of the Teſt. 


1 | 4 bf 
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4. By echoes the filings of Gold and Silver are ſeparated from R Quick. 
pk, J. h ver, 


is Duſt is put into a Hand- Mill with Quickſilyer, and being 
Dae turned upon that and the Metals, an Amalgama is made of 
them, and fair Water poured in, carries off the Duſt, as it runs out again 
by a ſmall Quill. . : N 
This Amalgama is put into an Iron, with a Bolt-head ſet into the Fire, 
ha ing a long Iron Neck 3 Foot long, to which is fitted a Receiver. The 
Fire diſtills off the Mercury into the Receiver, and the Gold and Silver re- 
main in the Bolt- head. | | | 


CXV. 1. There was taken of Crown Gold (which is, as they call it, of 22 EMH. 


1 


Kerats Fine, or 24; and the Alloy is part Silver, 


art Copper, more of the — 


refinz 


Copper for the molt part) to the quantity of 178 Grains. This was melted 69/4 with 


down with 2 Ounces and 2 Drams of Antimony (about 6 times as much as j7 


the Gold.) And becauſe the Gold was put in Plates, for the more certain Goddard. a. 
melting and mixture, the firſt Regulus of Gold being ſeparated from the 38. P. 973. 


Antimony, both were powdered apart, and the Regulus in the Melting-Pot 
laid upon the ſame Antimony, and ſo both melted down again. In both 
which Meltings, ſuch an Heat was given, as made all of a clear Light, 
even red hot and boyling. Then the Pot was taken out of the Fire, and 
all permitted to ſeparate, ſettle and cool in it. Upon the breaking the 
Pot, the Gold (being york diſtin& in the bottom, and eaſily ſeparated 
from the Antimony) weighed 163 Grains. | | 1 
N. B. That this way of cooling all in the Pots was obſerved in all the fol- 
lowing Experiments, for the more certain ſeparation and ſettlement of the 
Regulus, without Effuſion into the Antimony-Horn, (as they call it) or hol- 
low Iron Cone. Which Effuſion by confounding and cooling the Mixture, 
may be ſome hindrance to a more perfect Separation. And * ſure, in the 
bottom of the Cone, there is always a thin Cruſt of the crude Antimony, 
troubleſome to be ſeparated, without taking off ſome part of the Regulus. 
Mee alſo, that Borax was uſed in every Pot, for prevention of the ſtick- 
ing of the Regulus to the bottom, and the Antimony to the ſides of it, ſo 
chat both were gotten off clean, and in full quantity. | | 
Of the Regulus, a piece was broken off, which weighed 38: Grains, 
and was 1 2 to be refined upon the Coppel apart; the Weight of the 
remainder therefore was 124 Grains, which being powder'd and put up- 
on 8 Ounces of freſh Antimony and melted down, the Regulus weighed 
74 Grains. | 
The other Pieces of 38 Grains being refined on a Coppel, from the Anti- 
monial Subſtance mixed with it, (by Exhalation, promoted ſome time with a 
blaſt oo jt l e the latter r as in all the 1 N Expe- 
ments of refining upon the Coppel, 30 gr. and upon melting with Borax in 
2 Crucible) loſt not above — * grain. 80 that the 1 9. the whole to 
the Gold it held, was as 38- to 304, or the Gold almoſt F of the whole. 
The latter Regulus weighing 74 gr. being refined in the ſame manner, 
ggg 2 weighed 
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wei 63 gr. the Gold holding proportion to the whole, as 63 to 7, . 
— 9 z of the whole. $3 chan the ſame Regulus of Gold #; 
Antimony, in paſſing thro new Antimony, tho it loſe in Weight, yet it is 
richer in Gold; and appears ſo to Senſe, being of a redder Complexion, 
more tough and harder to powder. 4 
Both the parcels of Antimony were ſeverally mixed, with equal Weight 
both of Tartar and Nitre, and then fired, and ſo reduced to a Regulus. 
Then the Regulus of each, exhaled and blown off upon Coppels. Of 
the firſt parcel of Antimony wherewith the Gold was firſt melted, the 
Regulus — exhaled, there remained in Gold 36 gr. Which upon melt- 
ing in a Crucible, loſt ſome what, but ſcarce half a gr. : 
Of the ſecond Parcel of Antimony, wherewith the firſt Regulus of 
8 and Antimony, weighing 1247 gr. was melted, there remained in 
old 27 gr. | 
All the other Parcels were fine Gold to Senſe, upon the touch, only that 
out of the firſt Antimony was apparently unfine and pale, from the Silver 
in the original Alloy mixed with it, as appeared by comparing on the 
Touch-ſtone, with ſovereign Gold allayed with Silver; holding (to the Judg- 
ment of Senſe) about a 4th part of Silver, as the Sovereign Gold doth a 
6th. Neither was it altogether free from Copper ; becauſe upon nealing, it 
always turned black on the Surface. But for the more exact Diſcovery, it was 
taken and firſt refined with Lead upon a Coppel, for ſeparation of any Cop- 
per that might be in it. Upon which Operation, it came forth 33+ Grain 
which was 24 Grains leſs than it was before. Afterwards this laſt was mel- 
ted, with betwixt two and three parts of Silver, and fo wrought in 4qu- 
fortis, for ſeparation of the Silver: And there remained in Gold but 
283 Grains, and yet it appear'd upon the Touch not fine, but paler than 
fine Gold, and deeper than Crown Gold allayed with Silver. So that 
what remained in it, was neceſſarily of Silver, and it might be eſtimated 
about twenty three Kerats fine, or to hold in fine Gold about twenty ſeren 
Grains. What loſs of Gold was upon this refining with Antimony, may 
be eaſily computed. Firſt, 144 Grains for Alloy, being deducted from the 
firſt quantity of Crown Gold, weighing 178 Grains, the Remainder is 
263+ Grains. Then the ſeveral Parcels of fine Gold, which was recovered, 
and ſeparated from the Regulus of Antimony and Gold, and alſo from the 
Parcels of crude Antimony reduced to Regulus, are to be added together; 
that is, 30 Grains, 63 Grains, 27 Grains, and 27 Grains, all which amount 
to 147 Grains, which being deducted from the firſt quantity of 163z, the 
difference is 164 Grains, which is more than , or very near a Tenth. 
Where and how this loſs of Gold ariſeth, it appears thus. Ihe 
_ firſt Parcel of the Antimony was charged with 1633 Grains of fie 
Sold; of which the firſt Regulus, weighing 163 Grains, (in proportion 
to that piece of it weighing 382, and producin 2 refining on tie 
_ Coppel 30 Grains) muſt hold 127 Grains of fine Gol Then 27 ans 
0 
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of fine Gold, eſtimated to be contained in the 36 gr. ſeparated from this 
firſt Parcel of Antimony, being added to the 127 gr. makes 154 gr. which is 
ſhort of 163% gr. by 97 gr. and ſo much was irrecoverably loſt in this Parcel 
of Antimony. * | 
Then the Piece of Regulus weighing 124% gr. melted with the ſecond Par- 
cel of Antimony (in proportion to the former Piece broke off, weighing 38 
gr. and upon refinin yielding 30 gr. of pure Gold) muſt contain 98 gr. of 
the like Gold ; and ſo much this ſecond Parcel of Antimony muſt be charged 
with. Towards which the Regulus weighing 74 gr. being refined, pro- 
duced 63 gr. and that Gold, ſeparated from this ſecond Parcel of Antimony, 
weighing 27 gr- being added, make go gr. ſhort of the firſt Quantity charge 
upon this part of the firſt Regulus by 7 gr. — 
Some loſs of Gold may be upon powdering of the Regulus, as alſo by 
the Papers neceſſarily uſed ; but the greateſt loſs was by ſmall Sparks, which 
continually fly up, while the Antimony is in a boiling heat with the Gold, 
many whereof fly over the Pot into the Fire. That theſe Sparks were Gold 
appeared thus : when many of them ſtuck to an earthen Cover, and had 
coloured it of a deep Red, Aqua fortis did not fetch off or diſſolve any 
thing, but Aqua regis run off it yellow, like a Solution of Gold in the ſame 
Water. 
Some loſs of Gold may alſo be upon the firing of the Antimony with 
Tartar and Nitre, which make a vehement. Conflagration with abundant 
arkling. | 
Mu back been ſuſpected that ſome what of the Gold may be diſſipated by 
the Blaſts upon the Coppels, in refining it from the Antimony remaining in 
it. But this is not ſo 2 becauſe Refiners, to give their fine Gold a 
higher Colour for gilding, put to it.a third or fourth Part of crude Anti- 
mony, or of Regulus of Antimony, which is a conſtant Practice among ſome 
of them, and with a great Heat and ſtrong Blaſt work it off; in which 
Operation, in ſome Ounces of Gold, they loſe not one Grain. 


Ounce of Antimony, and the Regulus weighed 123 


remainder, being 93 gr. was melted down again with the ſame Antimony, 
being powdered and put on the top; and thereupon the Regulus came forth, 
weighing 91 gr. So that here was no conſiderable Loſs. And there is 
ground to ſuſpe&, that it might be upon ſome accidental Difference in the 
managing, that the Regulus did not ſo perfectly ſeparate and ſettle ; for in 
all other Experiments of melting the ſame Regulus again with. the ſame 
Antimony, the Regulus gained Weight. 

From this ſecond Regulus, a Piece was broken off and reſerved for re- 
fining apart, weighing 36 gr. the remainder being 55 gr. was melted down, 
as the former, and in the ſame Antimony. Whereupon the Regulus came 
forth in Weight 72 gr, 17 gr. being here gained. 


The 


2. There was taken of Crown-Gold 141 gr. which was melted with 14 w; ne. 


from this a piece e Ant 


weighing 30 gr. was broken off, and reſerved for refining by it ſelf; the 8 
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© _ The firſtPiece of 35 fr. being refined upon the Coppel, produced of fie 


Gold 24 gr. and the ſecond Piece of 36 gr. produced 28 gr. and the Regulus 
(upon the third Melting) of 27 0 produced 55 gr. So that each of the 
Pieces contained about 4 Fifths of Gold, and but one Fifth of Antimonial 
Subſtance in it, yet loſing ſomething of that Proportion at each Melting, 
tho the Regulus gained Weight ; both which are contrary, in repeating the 
Melting of the — — with freſh Antimony, as in the former Experiments 

The remaining Antimony _ reduced to a Regulus by firing with Nitre 
and Tartar, as before, and that Regulus exhaled upon the Coppel, there re- 
mained of Gold 19 gr. This was leſs Fine than that fetched our of the fir 
Antimony in the former Experiment. But this Impurity was wholly from 
the Alloy; and upon refining it, firſt with Lead upon the 18 for fetch - 
ing out the Copper, it weighed 175 gr. having loſt 14 gr. and then with the 
Aqua fortis, after the melting down with more than the double Weight of 
Silver, upon which Operation there remained 15 gr. and that not perfe& 
fine, but retaining ſomewhat of Silver; but finer than Crown Gold allayed 
with Silver; upon the touch, about 23 Kerats. 

The loſs of Gold is thus computed. From the firſt 5 of 1417 gr. 
a 72th part or about 114 gr. being deducted for Alloy, the Remainder is 


1292 gr. And the ſeveral Parcels of fine Gold produced of the Regulus, ac- 


3B exbalin 
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Antimony, 


ib, p. 960. 


| leaſt part of the Proportion of Copper, that muſt 


cording to the Account given in particular, being 24 gr. 28 gr. 55 gr. 14+ 
gr. all together make 1215 gr. ſhort of the firſt Quantity by 8+ gr. or very 
near one Sixteenth. V8 | 
3. A parcel of Crown-Gold, weighing 827 gr. was melting down with 
an Ounce of Antimony, and the Antimony was exhaled in the Crucible to 
a Regulus. Then the Antimonial Part of that Regulus was exhaled on 2 
Coppel: Whereupon there remained 84 gr. or 14 gr. more than the firſt 
Quantity. This muſt happen for want of a Heat ſtrong enough at laſt to 
force off all the Antimonial Subſtance. - Whence afterward, upon melting 
in a Crucible, it came forth 80 gr. the 22. gar, being leſs than the 
in it, according to 
the uſual Alloy of Crown Gold. And that there remained Copper in this 


Gold, appeared by the black Complexion of it upon nealing ; as alſo by 


the loſs upon working it with Lead on a Coppel ; whereupon it came 
forth only 76 gr. 

So that Antimony in a far greater Proportion, doth not ſo much, 28 
Lead, in exhaling or ſeparating Copper from Gold ; if the Work be done 
meerly by Exhalation ; but doth only retain it with it ſelf, whilſt the 
Gold ſeparates and ſettles in a Regulus at the bottom. Neither is it ſo de- 
ſtroyed, but that it may, in part at leaſt, be united to the Gold again. 
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© CXVI. Papers of leſs General Uſe, Omitted. 


1. Articles of Inquiries concerning Mines; by Mr, Rob, Boyle. D. 39.P.530; 
2. Some uſes of Vaults and Cold Conſervatories in diſcovering Minerals, ,,,,.,.. 
intimated, by Dr. Jo. Beale. oor 
3. Several — near Leeds in Yorkſhire, in the Year 1659, for the ». 470. . 
Concerns of a private Family, communicated by Dr. M. Lifter. 
4. Enquiries concerning Quarries and Stones, and the antient way of Tem- 932.6012, 
pering Tools, for cutting Porphyry and other hard Marbles. " 
5. Several Curioſities relating to Amber, lately ſent to the R. Society from v. 245. p.45, 
Philippus Jacobus Hartmannus ; and which are now in their Repoſitory, at Gre- 


[ham College. 


6. Enquiries about the Salt-Springs in Worceſterſhire and Cheſhire f by Dr. v. 20. p.379. 
Beale. 

7. Queries concerning Salt Petre. n. 193. p. go. 
8. The way uſed in the Mogul s Dominions, to make Salt Petre. Extrac- n. 6. p. 193. 
ted from Mr. Thevenot's Voyages. | 

9, Some Natural Curioſities ſent the Royal Society from Sicily 4 by Dr. Peter n. 265. pis za. 


Silveſter, 
CXVII. Accounts of Books Omitted. 


1. The Mundus Subterraneus of Athanafius Kircher. 
2. Admirandorum Foſſilium, quæ in Tractu Hildeſheimenſi reperiuntur, De- d. 6. p. 10% 
ſcriptio Iconibus Iluſtrata; D. Frederico Lachmund Hildeſheimi, 1669, 4 g 
12 n. y. p. 3016. 

7 Lezxioni alla Natura dele Moffette, &c. Diſcourſes concerning the Na- v. ay. p.38. 
ture of Damps, by Leonardus Capuanus, a Member of the Academy of the 
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CHAP. IV. 
Magneticks. 


I. 1. X Conſiderable Loadſtone was dig'd out of the Ground in Devon- Les 
ſhire, which weighed 60./. It takes up no great weight, yet it Devoaſhice; 

moves a Needle about 9 Foot diſtant» Some part of it was broken off, h Dr. Ew. 
which being in its proper Place, adds much Strength; for without that, 5 9mm 3. 
moves not much more than 7 Fot. . Fane | 

2. I can aſſure you, that thoſe Courſes, Veins or Loads, where Loadſtones & 36: J. 
are found in the lower parts of Devonſbire (either as they lie {pariogly here Pb. Col. u. 1. 
and there amongſt Iron Ore, or as they lie in conſiderable Bodies with it) dor. #. 
all generally run Eaſt and Weſt; which is concrary to the Imagination of 
thoſe who have thought that the Loadſtone gate a northerly Direction, be- 


cauſe its natural Poſition in its Mine was (as they fancied) North and South. 


II. 1. A noble Perſon did affirm, That a Needle of a Sca-Compaſs, put cal 
ina good Iron Mine (which, he ſaid, yielded 23 Pounds of Metal, out 2 
120 Pounds of Ore) was not ſenſibly moved thereby. 3. Paz. 


2. Intelligent Perſons ſay, That all the perfection of our Set Cogan, 


3. Thave often made Tryal with many Needles, touching them in each Þ 26 **- 
Hemiſphere of the Stone, with all bagin: of ways I could imagine, to find e 
if it were poſſible by that means, to cauſe any of theſe Needle vary in? · 78. 
its Direction; but all of them eonſorm'd to the Magnetical cridian, 
| ſtanding North and South, as other Needles, that were toucht upon the 

very Pole of the Stone. S ae b ng F4  -: 

Au Needles toucht upon different Loadſtones of ſeveral bigneſſes and 
different Virtue, in all parts of the World, agree in this Magnetical Har- 
mony, that they all give the ſame Directions. yes 

Having ſometimes drawn a Needle only over the Pole of the Stone, with- 
in the ſphere of its Virtue, without at all touching the Stone; it hath re- · 
ceived the ſame directive Quality, tho not altogether ſo ſtrong as if it 
had been really toucht upon the Stone ir ſelf. I have alſo taucht Needles 
with faint ſtrokes, and other Needles with ſtronger; all theſe Needles re- 
ceived the dame eflect upon the Stone, both for ſtrength and direction · But 
the nature of the Steel, whereof the Needle is made, - and the Temper that 
is given thereunto, cauſeth different Effects, as to the ſtrength it receiveth 
from the Stone. So that I can infuſe ſuch Virtue into a piece of Steel, that it 
ſhall take up a piece of Iron of 2 Ounces Weight or more; and give alſo to 
a Needle, the Virtue of conforming to the Magnetical Meridian, without the 
help of a Loadſtone, or any thing elſe, that hath received Virtue therefrom. 

Vol. II. | Hhhh | 4.1 
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ba jen 4. I took a Loadſtone unpoliſh'd, which attracted but meanly ; and ] 
27. p.500, heated a Lath-Nail glowing hot, himbly applying the North Pole of the 
| ſaid Magnet to it, which quickly took it up, and held it ſuſpended. Then 
I caſt the Stone into the Fire, and when it was red hot, I applied the North 
Pole to another Lath- Nail cold and untouch'd before, which it took up but 
faintly, yet held it ſuſpended. Two of three Days after, I found that the 

_. Loadſtone attracted then as ſtrongly, as before it was caſt into the Fire. 


The Reſpect III. All the way from England to 10 deg. North Latitade, the Nor 
4. res Point of the Needle reſpected the upper end of the Iron, and the South 


piece of Point the lower end, very ſtrongly. : 1 ns 
<pendicu-. Lat. 99 42 N. and Meridian diſtance. from the Lizard 99 32' W. The 
5 8 Point of the Needle did ſtrongly reſpect the lower end of the Iron, but 
water; 8y the N. Point did not ſo ſtrongly reſpect the upper end, as before. Lat. 4 
---- 33“ N. and the Meridian Diſt. 5 18 W. from the Lizard, the North 
7. Point of the Needle begun to decline from the upper end of the Iron, and 
the South Point to eneline more ſtrongly tothe lower end. Lat 00? 52'S. 
and the Meridian Diſt. 1“ 5 W. from the Lizard, the North Point of 
the Needle would not reſpect the upper end of the Iron, nor the lower end 
1 but the South Point did fil incline to the lower end, tho not ſo 
rongly. | 
Lat 5 17'S. and Meridian Diſt. 15 9' W. from the Lizard, the South 
Point of the Needle would turn to the lower end of the Iron, about 
two Points; but remove the Iron any farther, and it would fly away 
from it, and reſpe& the Poles again ; but it would not reſpe& the upper 
end at all; neither would the North Point reſpe& either: But lay the Iron 
Horizontal, and let the ends of the Iron reſpe& the Poles of the World, and 
the North Point of the Needle would turn to the South end of the Iron, 
and contrarily the South Point of the Needle would turn to the North end 
of the Iron, and alter its reſpect to the Poles 5 or 6 Points, and no farther; 
but hold the Iron perpendicular, and put the middle thereof to the Needle, 
it would ſtill reſpe& the Poles. 
Lat. 8? 17'S. and Meridian Diſt. from the Lizard 179 35 W. the Norti 
Point of the Needle, would not reſpe& the upper end of the Iron, but ri 
ther forſake it, but the South Point would ſt ill ſomething reſpe& the lower 
end, and alter its true Poſition about 2 Points; but take the Iron and l 
it aſlope over the Compaſs, ſo that the upper end be towards the South 
Pole, and the lower end to the North, and then the North Point would re- 
ſpect the lower end, and follow it; but if you point the upper end to the 
North, and the lower end to the South, the North Point will forſake it: 
But if you lay it Horizontal, it would do as in the foregoing Obſervations: 
Lat. 152 00'S. and 20 oo' W. from the Lizard, the South Point of the 
Needle began to reſpe& the upper end of the Iron, and the North Point 
the lower end, and followed it about one point; but lay the Iron Horizonts) 
and the North Point reſpected the South end of the Tron, and contrariwiſe, - 
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Lat, 20% 20/8. and 19%, 20, W. from the Lizard; the South Point of 
the Needle a 0 upper end of the Ea the Noxt pb the 
lower end pretty ſtrongly, and followed it 3 or 4 Points; but lay it Hori- 
zontal, and it would do as before. _ 15 | 

Lat. 29% 25' and 139 10 W. from the Meridian of the Lizard, the South 
Point of the Needle reſpected the upper end of the Iron, and the North 
Point the lower end ron. | 


IV. 1. It's known that a Rod of Iron held perpendicular to the Horizon, Tz. Pol 
or inclining, the lower end is its North Pole, or attracts the South end of aof Hes; 


Magnetick Needle; and that the ſame end held upwards, becomes a Sout 
Pole, ſc. attracts the North end of the Needle, and repels the South end. 

| call that a mutable Pole, which may be North or South, as you hold 
it; and a fixt Pole that which does not change however you in 2 

2. The ſpecies of the Pole, whether North or South, may found by 
paſſing the Iron Rod thro Cork or Wood, and then leaving it to ſwim on 
Water, it will turn to its proper Pole : But this way is ſlow and not nice, 
A better way to try, for inſtance a North Pole, is to hold the Iron perpen- 
dicular to the Horizon, and to try whether being held under the North 
end of the Needle, it attracts it. But a yet hetter way is to try whether 
the upper end of the Rod attract the South end of the Needle: for Attrac- 
tion is more ſenſible than Expulſion. | 2 

3. A fixt North Pole may be made with all the Ways and Rods that you 
can make a fixt South Pole; but not vice verſa, for there are many Caſes 
wherein you can make a fixt North Pole, but not a fixt South Pole: And 
whatever way you get a fixt South Pole, tis weaker than a fixt North Pole 
made the ſame way. Applying a Needle to an erect Bar, beginning at the 
top, and ſo down, the Needle turns not at the middle, but nearer. 
ſome Rods you cannot make a fixt South Pole primarily, yet you may con- 
ſequentially; ſo you may make one end a fixt North Pole, and then the o-. 
ther end of thoſe Rods may, without more to do, become a fixt North 
Pole. But this does not always hold, for the one may be a fixt North 
Pole, and the other may be a mutable Pole. „„ 

4. Fire deſtroys all fixt Poles, ſc. whether made by the Magnet, or other- 
ways; but it increaſes, or rather leſs hinders that Magnetiſm, which pro- 
ceeds from the Earth; ſc. a Wire or Rod of Iron heated at one end, that 
end is a mutable Pole, but more vigorous while hot than cold. The Vi- 
gour of mutable Poles is more in great than little Rods; but tis otherwiſe 
in fixt Poles. 1 1 1 

5. Heat the end of a Rod of Iron red hot (or heat all the Rod) and 
cool that ignited end Northward, it will be a fixt North Pole; if cooled South 
it becomes a fixt South Pole. This ſay Gilbert and others from Experience: 
But 1 lay this holds but in ſome caſes ; ſc. if the Rod is ſhort, you cannot 
make a fixt Pole that way. Take a round Wire whoſe Diameter is + Inch, 


and length. zo Inches, you cannot produce a fixt Pole by Ignition; but if 
this Wire were longer, as W 7 7 long, or never ſo much longer, 
| | 4 ba," 
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tis capable of a fixt Pole by Ignition. Again, take a round Rod 30 Inc 
long, Rog 1 Inch Diameter, this Rod is not capable of a fixt Pole at _ 
Length, tho the leſſer was capable at that Length. And ſo my Experi- 
ments give me reaſon to think, that there is no Rod nor Bar of Iron ever 0 
thick, but which if it had Length enough would be capable of a fixt Pole by 
bare Ignition; for of that 1 wy ſpeak in this Paragraph: And there is no 
Rod ever ſo ſhort, but which if you make it ſufficiently thin, is capable of 
a fixt Pole. So when in a Rod I could not obtain a fixt Pole at 21 Inches 
length in that thickneſs, I could, by making the Rod thinner, produce 3 
fixt Pole even in the length of one Inch and leſs, and the Pole ſhould be of 
what kind I pleaſed, The Terminus, or neceſſary length, for every thick. 
nels, increaſes more than you would be apt to think. 

6. Heat a Rod, or its end red hot, and throughly cool this end down- 
wards or towards the Nadir, it will have ſomewhat more Magnetiſm than 
if cooled Horizontally towards the North. But the better way is to cool it 
a little inclining towards the North. I cannot find that multiplicity of Ig. 
nitions does produce more Magnetiſm than one good Ignition; but it muſt 
be throughly ignited. Nor can 1 find by many Experiments, what quencl- 
ing in Water ſignifies to the producing or hindring Magnetifm ; but many 
Tenitions may accidentally promote it by purifying the Iron. 

7. Dr. Power ſays, that if we hold a Rod Northward, and hammer in that 
Poſition the North end, that will become a North Pole, i. e. a fixt North Pole: 
contrarily if you hammer the South end. But this is true (as I ſaid before 
of Ignitions) only in Rods of a certain length and thickneſs. 

8. What is ſaid of Hammering is to be underſtood of Filing, Grinding, 
Drilling, Sawing : Yea, a ſoft rubbing, provided it is long, will produce 
fixt Poles. The more heavy the Blows are, ceteris paribus, the Magnetiſm is 
more. I ſay, cateris paribus, as when the Blows be not ſo heavy in either Caſe 

as to flat; for flatting the Iron produces more Magnetiſm, tho other things 

don't ay; A few hard Blows will produce as much Magnetiſm as man), 
yet a ſoft Blow may produce but little Magnetiſm. The utmoſt Magne- 
tiſm that I could produce in ordinary Rods this way, did not exceed that 
which an ordinary Loadſtone would have infuſed. 

9. Beating many Rods Northward, whoſe lengths I knew ſufficient, 
never failed of producing a fixt North Pole; but hammering the ſame ot 
like Rod Southward, I found that I could not produce a fixt South Pole, 
only a mutable Pole; nay hammering one full South, I produced a fixed Norti 
Pole. Then I thought the Reaſon might be, that the hammer'd South end 
on the Anvil was a little lower than the end which I held in my Hand: Then 

T held the end higher, and ſo hammering it South upwards, I never failed 
producing fixt South Poles in proper Rods. | 

10. Old Drills and Punches are fixt North Poles, becauſe a'!moſt conſtant!y 
uſed downwards: But new Drills are either mutable Poles, or weak North 
Poles. When I ſay a new Drill, I don't mean one made on the Spot, 

for that is * a North Pole, becauſe quench'd downwards in 
Water ; but then ſuch Polarity made by bare Ignition, is a weak * 
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and ſoon decays and turns to a mutable Pole: But I mean a Drill, which 
tho never or little uſed, yet has been made ſome Days or Weeks, Drill 
with this Southward Horizontally, and *tis a Chance if you produce a fix'd 
South-Pole, but much leſs, if you drill South downwards : But if you drill 
South upwards, you may make it a fix'd South-Pole. | 

11. The ſtronger the Polarity is, the longer it will laſt. A weak fix'd 
Pole may degenerate into a mutable Pole in a Day's time ; yea I have 
known it in a few Minutes, while expoſed to the Air, and held in a Poſition 
contrary to its Pole; on the contrary, we find Needles touched with good 
Loadſtones, hold that Virtue a great while, if kept from Air, and in a me- 
ridian Site. 

112. The Loadſtone it ſelf will not make a fix'd Pole of any Iron; it muſt 

have a proper Length if tis thick; or if tis ſhort, it muſt have a ſufficient 
thinneſs. So ordinary or weak Loadſtones cannot fix a Pole in a thick 
ſhort Key, which yet they will do in a little Key. So in a ſhort thick Iron 
tapering, a Loadſtone may fix a Pole in the little End, when it cannot in 
the great End. 

13. When Ignition, Hammering, or a Loadſtone cannot make fix'd Poles, 
it muſt not be thought that it can do abſolutely nothing on ſuch Rods; for 
eren then it may be found, that there's an Effect of Magnetiſm in them diſ- 
cernable enough otherwiſe, tho not enough to make fix'd Poles. 

14. When you have the due Length for making of a fix'd Pole, you will 
find the making one a fix'd North will conſequently render the. other a 
fix'd South Pole: But if keeping the ſame Diameter of this Rod, you in- 
creaſe its Length enough, the making one End a fix'd North Pole will not 
neceſſarily make the other a fix'd South Pole, but leave it a mutable Pole. 
So if you by a like primary Operation make the ſecond End a fix'd Pole, 
the firſt End will loſe its Fixity, and become mutable. | 

I fay, there's a certain Length ſuited to everyThickneſs of Iron; to leave 
one End mutable, while the other is fix d, and the thicker the Iron is, the 
greater is the Length. | 

15. If you farther increafe the Length of the fame Rod, you will attain- 
ſuch Length, that when you have fixed a Pole on one end, and then go to 
fix the other end, the Fixity of the firſt will not be deſtroyed, and that end 
become mutable as before ; but the Fixity of the firſt End will remain, and. 
ſo you make both Ends two fix'd North Poles, or 2 fix'd South Poles. I ſay, 
the ſhorteſt Length, (for there's no Terminus of the greateſt Length) for 
this is more in thick than in thin Iron. 5 

16, The aforefaid Lengths are leſs, according to the Strength of Magne- 
tiſm; ſc. Ignition requires a greater Length than when a Rod is actuated by 
a Loadſtone, and a Rod touched with a ſtrong Loadſtone requires leſs Length 
than one touched with a weak one. | 


V. 1. Icauſed 6 or 7 ſeveral Dritis to be made before my Face, and the Bit 2) Mr. Bal 
or Point of every one became a North Pole, only by hardening, before they ever 1.0. 4. 
came to be work d, either in Iron or any other Matter, ſo that I cannot ſ 1 


poſe 
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ofe thoſe found in a Shop to have gotten their Polarity ſo much from the; 
2 as from their firſt Make. 0 3 1 their 
2. That Pieces of plain Iron, in ſhape like Drills, (that is ſomething long 
and ſmall) do always change their Poles as they are inverted, the end down. 
wards being ever the N. Pole, I find not always true: for tho it hold ge- 
nerally in ſuch ſmall Pieces, and always (as far as I can yet find) in Pieces 
of any Bulk, as large Hammers, Anvils, Andirons, Bars of Windows, G.. 
yet I found ſeveral ſmall Pieces of Steel, ſuch as the Drills are made of, to 
have fixed Poles, one end North, the other South, in whatever Poſtures I held 
them. Some of theſe were very vigorous in ſuch their Polarity, others 
ſhew'd plainly a Tendency to ſuch a Pole, rather than the other, yet ſo 
faintly, that it applied contrary. to their Inclination, (that is at the upper 
End, if it affected to draw the South, or the lower End, if the Niyth;) 
They cauſed the Needle to ſtand iz Æquilibrio, Eaſt and Weſt ; the particu- 
lar Inclination of one End ſeeming, in ſome Pieces, quite to conquer; in 
others, quite tohinder that more general Polarity they both acquire, by be- 
ing either upward or downward. Yet this ſeems only to be found in ſmall 
Stems of Iron ; the-being either upward or downward always prevailing in 
Pieces of greater Bulk. , 

3. I took my Knife which had been touch'd a quarter of a Year or more 
before, and profering it to the Needle, it drew the North-Pole ; which hap- 
pen d right for my purpoſe: I whetted it briskly on a dry dirty Threſhold, 
and being thin, it became very hot towards the Point, the Edge being whet 
away to a Wire, as they term it, I ſtruck the very top, and back towards 
the top againſt the Ground, as I had done the Sides, to deſtroy and rub off 
if Icould, all its former Polarity, which was Southward : then offering it again 
to the Needle, it drew the S End, and was quite changed. To confirm 
the thing, I touch'd the ſame Knife again with the North Pole of my Load- 
tone, and it drew vigorouſly-the North End of the Needle. I whetted it 
again ſtrongly in the ſame manner, and it changed again. This I repeated 
5 or 6 times, and it ſtill changed by whetting, eſpecially on the Sides towards 
the Top of the Knife; the very Top and Back, which could not be whet 
to ſo great an Heat, retaining ſtill ſome Affection for that Pole the Load- 
ſtone had inclined them to. This I tried with a Knife of a thicker Blade; 
but I could not with my Hand whet it to that Heat, as to have the ſame 
Effect wrought upon, as my own: tho I uſed ſuch Force as at laſt to breal 
it in two. | 0 27 | | 

4. I ſuppoſe that bare drilling might be able to give a Polarity to a Drill 
if it could be made indifferent, as well as Filing does, if the Drill be uſedſo 
briskly as to be made as hot as the File makes the Iron. And tho a South - 
Pole given by the Magnet cannot be taken off by the Heat of a brisk Mo- 
tion, as that of drilling, which yet by the Experiment of my Knife ſcems 
to be contradicted; yet perhaps the Heat may be great enough to produce a 

Polarity in an indifferent Piece of Iron, as may be done in little indifferent 
Drill-like Pieces of Steel, by Filing. A8 | 
Y a $0261 ,2993 1 2 444 
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A Two Degrees to the Northward of the Line, the North Point of the 7% Pels- 


nation 


Needle did incline 8 oe downwards; but as we went to Southward, de Needle, 


it was inclined above 48 Degrees upward- _— 


irgham, n. 


nirg 
VI. 1. Au. 1666. Jan. 13. In Rewnham Meadows near Briſtol, by the Wa- 25+ 2. 577; 
ter ſide, Capt. Sturmy took the following Obſervations 1 


Partations, 

near Briſtol; 

2 Capt. 8 
Sturmy. 


| u. 37. p. 726. 


Magnetick 
Azimuth 
72 00 
8 oo 
goa 0 
95 ©0 


P3 FO 00 


: L 


In this Table, he notes the greateſt Difference to be 14. and taking the 
Mean for the true Variation, he concludes it then and there, to be juſt 1? 

27. He obſerved _ in the ſame Day of the next Year, viz. June 13. 
1667. and then he found the Variation encreaſed about 6 Weſterly. 

2. Anu. 1630. I traced 3 different Meridian Lines in ſeveral Places of Paris, Ar Paris, by 
and found, that the Needle declined 4; deg. North-Eaft, which having pub- 26. f. . 
liſh'd and made known here to the Curious, and to Artiſts, ſome of whom 
counted 9 or 10 deg. according to the Tradition and Writings of Oromiu⸗ 

Fineus, and Caſtle Franc; others, 11: deg. following Sennertus and Offufius : 
all at firſt rejected my Obſervation, and as commonly new things meet with 
Obſtacles and Contradictions, before they are eſtabliſh'd, thoſe that could 
not contradict what they ſaw, pretended that this Variety did perhaps pro- 
ceed from the greater or leſſer Vigour in the Loadſtones employed to touch 
with, or from thence, that the Needles had been touch'd nearer to or farther 
from their Poles. | | 

To remove the Objections, and to try another Quality which Gilbert had 
aſſigned to Terella s, I cauſed a Magnet to be turned with the Pow der of Eme- 
ry, till it became a ſpherical half Inch in Diameter, its 3 Centers of Magni- 
tude, Gravity and Strength being the ſame, with ſo much Juſtneſs, that after 
Thad exactly found the two Poles of this Stone, I cauſed 2 ſmall Holes to be 
made therein, to ſupport it by two Points of Needles, as by two Pivots ; 
which having put ina Meridian of Braſs, and ſuſpended the Ball 7 
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a alittle Globe, it was ſo eaſily moveable, that I made it turn every way 
Uh with a Blaſt only of my Mouth, and it ſtopped indifferently, now in one 
TS then in another Place, not any ſide of it prevailing. 
This Stone, being thus prepared without any Defe& in Virtue or Figure 
uniform, homogeneous, equilibrated, was adjuſted on its Meridian and an 
Horizon, and ſo placed on its Meridian Line, that the Poles thereof anſwered 
4 to the Poles of the Heavens. The Succeſs was that it had not any Motion 
| at all: whence I thought the Propoſition of (zilbert, that ſuch a Stone ſo po- 
. fited would turn round in 24 Hours, was ſufficiently refuted. 
81 This Stone, together with others (whereof the Poles were well mark d) 
| ſerved me alſo to find out, whether the Needles touched in difterent Places, 
17 nearer to or farther from the Poles, had different Declinations. Which ha- 
Vving tried frequently, I found no Difference at all in the Declination of the 
9 Needles, but all of them declined then from the Meridian 42 deg. from the 
$2841 North-Eaſtward. I alſo found it to be the ſame in many Places, from Bref 
in Britany to the FValtoline amongſt the Alps. I believed at firſt, that the 
A” Antients hadill obſerved the Variation ; but I was ſoon undeceived of this 
= Error, by the Obſervations in England, of Mr. Burrows, Au. 1580. of Mr. 
| Gunter, An. 1612. and of Mr. Geliibrand, An. 1633. which did aflure me, 
that thoſe Declinations were not conſtant. | 

And that I might be convinced by my ſelf, in June An. 1660, after I had 
very exactly traced a Meridian by many Azimuths, before and after Noon, 
with a Braſs Quadrant of 6 Foot Diameter, and applied good Needles upon 
it; the one of , the other of 10 Inches long, I found that they declined but 

one Degree, or thereabout : And the laſt Year (1666) I found no more but 
10 Minutes on the ſame Meridian. And methinks that the Declination this 
Year (1667) is ſtill leſs, but yet ſome Minutes towards the Eaſt, at leaſt at 
Paris. But I doubt not but in 12 or 15 Years the Declination will be 1+ deg. 
\North-weſt : As I have ee by my Hypotheſis, which maketh the 

| Declination to vary a Degree every 7 or 8 Years. V's 
345 Rome, 3. An. 1670. M. Adrian Auzout made the following Obſervation here at 
Auzout, u. Rome, on many meridian Lines, with a Needle about 6 Inches long, and on 
58. P. 1184. all the Lines it was ſeen to decline ſomewhat more than 2 deg. Weſtward, 
and on ſome near 24 Degrees. But by the Obſervations here made formerly, 
it appears, that the Needle hath declined Eaſtward to 8 Degrees, and hath 
afterwards been diminiſhing, until it comes to the other Part, where we 

find it at preſent. 

It ſeems not, that this Difference of 10 deg. and more, can be attributed 
to the change of the Pole of the Earth, or to the Magnet, or to the Iron, that 
are found in certain Places, becauſe there is but little Loadſtone ; and M. Au- 
vont affirms, that the Mines which he hath ſeen, make no Impreſſion at all on 
the Needle, fo that *tis difficult to hit the true Cauſe of ſuch a Variation: 
Yer hcwever, if the Direction of the Magnet, and of the Needle touched b) 
it, depends upon the Flux of a certain Matter, paſſing thro the whole 
Earth, or the exterior Parts of it, ſtrait along the Axis, it may be ſaid, that 


it proceeds from Changes made in the ſaid Flux, which ſuppoſing the __ 
iti 


* 
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lities of the Earth, and the Alterations made continually therein, as well 
artificial by Excavations, and ſuch like other Works, as natural by Corro- 
ſions, cauſed by Fire and Water, or by the Generation of Metals and Stones ; 
beſides the various Changes we cannot think of, by reaſon of the little Know- 
ledge we have of ſo vaſt a Body as the Earth, cannot but in progreſs of time 
change its Situation. The Inequalities of the Earth may in time occaſion 
ſome bending in the Current of this Magnetick Matter, and make it change 
its Bed and Channel; whence ir-comes to paſs, that the Needle changeth its 
Direction, according as the Current changeth which directs it. And if it ſhould 
be ſo, there would be no hopes of finding a regular Hypotheſis for that 
Change; foraſmuch as it would depend upon Cauſes that have no Regularity 
at all in them, as moſt of the Mutations of Nature are. 1 fo 
4. An. 1642. Iobſcrved the Declination of the Magnet here at Dautzick, 222 
did M. Linnemaunms about the ſame time at Koningsberg, and we both found the Yiu, a. g,. 
Magnet ick Needle at that time to decline from the North 3 deg. 5 min. Weſtw. p. 255. 
But now (Fn. 22. 1670. F. N) it is far otherwiſe, for it declines at preſent, 
as I have very carefully obſerved, 7 deg. 20 min. to the ſame Quarter; ſo that 
in the ſpace of 28 Years, that Declination is increas'd'4 deg. 15 min. Int 
Year 1628, if I remember aright, I found it near 1 deg. We w. which Decli- 
nation was affirm'd by the learned Petrm Crugerns (once my worthy Praceptor) 
to have been about the beginning of this 3 or the end of the next fore- 
oing, 8 deg- 30 min. Eaſt w. Hence it appears, that this Declination of the 
0a None doch here, at Dantzick, re er 1 Year to 9 min. 6 ſec. which is 


ſufficiently confirm'd by the Obſervations made at Lime Houſe, near London, 


by thoſe three famous Engliſhmen, Burrows, Gunter, and Gelibrand. Of whom 
the Firſt found the Declination 4. 1580. to be 11 deg. 16 min. the Second, 
5 deg. 36 min. 30 ſec. An. 1622; the Third 4 deg. 3 min. 30 ſec. A. 1634. 

I cannor yet deviſe any cauſe of thoſe Appearances, except. we impute 
them to a kind of 'Libration in the Motion of the Earth, and the Variation 
of the Meridian. | | | — — FEnt22 4. 227” p 
5. The laſt Summer 1680, I was preſent with Dr. Geo. Volcamer, at Nu  Norem- 
remberg, while he was making ſome Obſervations and Trials with his Mag- way, by - 
netical Needle. He repeated the Trials ſeveral Days one after another, and Job. ©. 
with various ways of Examination, but ſtill in every of them, with the Ph. Cel. 
ſame Succeſs; he moſt certainly found, that the North-End of the Ma 3 
tical Needle (which the former Age always reported to us, to vary from 
the North, and to direct or point more towards the Eaſt, by ſeveral De- 
grees) did now decline towards the Weſt near 5 Degrees. | 

An. 1685, Subinitium Menſis Auguſti, de certitudine Meridianarum omni YM: © 
qua fieri potuit cura ex circumſpectione ſecuri redditi, applicatis variis — 
Pyxidibus Magneticis, tam iis vetuſtioribus, quæ ante quinquennium huic 
uſui adhibebantur, quam aliis recentioribus plurimis, mediocris quidem 
Longitudinis, quarum maximæ ſemiſſem Pedis non excedebant, ſed gracili- 
oribus & vivacibus, animadvertebamus, quod mirum, Declinationem A- 
cus a priſtina nec in uno minuto diſcrepare, ſed in quavis Meridiana exacte 
cum priori convenire, ad Occaſ. Scil.” 5 deg. 5 min. An autem interea temporis 

Vor. IL 4 ulterius 
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ulterius proceſſerit, aut nunc in ſitu retrogrado ejus deviatio deprehenſa 
fuerit, quod certe eaſu eveniſſe potuiſſet, non liquet, cum nec temere iſtud 
ſtatuere, quin in eam ſententiam, quod ſtationarius (proculdubio circula- 


ris Motus) in eodem puncto permanſerit, pronius abire velimus. 


— 


On the cat 7. An. 1683. the magnetical Variation here at Cabo Corſe- Caſtle, was 
EN” 3 deg. 49 min. from the North to the Weſtward. | 
= h VII. Mr. Henry Bond having entertain'd an Hypotheſis of the Variations 
Magnetieal of the Needle, hath (for the Examination of it) calculated the following 
predicted by Table. 
Ar, Henry 
4" I Variati | Variation & "4 [rariation 7 
« 73g. ariation ratio 3 | 
Tears. e., e wp. er, fe. ears 
1663 1— 56 1701 72 — 19 | 1706 $9.1] 1711 8e 
1670 2— 18] 7027 — 28 17078— 9 [1712 
16804 — 00 703 7— 361 170888 — 17 1713 
1690 35— 39 704 7— 45 [1799 [$—25 214 
170 — 10 1705/7 — 53] [1710]8——33 | 17159. 
'A Theoryof VIII. Before I proceed to the Theory of the Variation of the Magneti 
the . cal Compaſs, it is neceſſary to lay down the Grounds upon which I raiſe 
250n, by My, my Concluſions ; and at once to give a Synopſis of thoſe Variations which 


[ 


al a Variation 
Names of Places. A | 
| 6 00 - 
| 4 
1 | 2 3 : 
951 43 
Paris z oo f 
4 ; | O 00 
Gs 2 30 . 
aniburg 2 35 
Copenhagen | I 3 1 
| 3.339 * 
Mompelier 1 10 
| Breſt 1 45 V 
Rome b | | 5 co 


[ 


1 r n * 


| Bayonne I 20 W 
Hudſon's Bay 79 49 V 
In Hudſon's Streights 7 00 W 
In Baff's Bay at Sir Tho. Smith 12 oo WJ78 
At Sea (Saund y oo 
At Sea 31 30 
At Sea 142 oo W 
Cape St. Auguſtine off Brafil 35 30 Whs oo 
[Cape Erie i u 
At Sea oft of the Mouth of theſ 9 
River of Plata 53 oo Vos 30 
At the Eaſt Entrance of the Ma- | 
gellan Streights 68 oo W]52 30. 
At the Weſt Entrance of the Ma- , 
gellan Streights 175 00 
| Baldivia b 22 X 
At Cape 4 Agulhas 76 30 E[34 50 
ö Mg 
At Sea t oo 
At Sea 20.00 W 
At Sea 32 oo W 
At St. aan — J 30 e 
At Aſcenſion 114 30 W 7 0 
At Johanna | 44 oo 'Eli2 15 
At Mombaſa 40 o EI 4 00 
At Zocatra 56 00 
At Aden, at the M. of the R. Sea 47 30 E 
At Diego Roiz 161 oo E 
' + 5 30 E 
Ar Sea 55. 00 Elz 
At Bombay 72 30 5 
At Cape Comorin 176 oo E 
At Ballaſore 87 00 E 
At Fort St. George 80 oo 
At the Weſt Point of Java 104 oO 
At Sea Mad - 1 Tg oe 
At the Ile of St. Paul 72 o 
At Van Diemen's Land 142 00 
At New Zealand 170 00 | 
At 3 Kings Iſle in New Zealand 169 30 El34 35 | 
At the Iſle Roterdam in the S. Seaſ84 oo EIZ20 15 1 16 
| On the Coaſt of New Guines 149 00 E] 4 30 1845 E 
a At the Weſt Point of New Guinea 126 oo EI o 26 5 30 E 


4 3 
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Hrſt, That in all Europe the Variation at this Time is Weſt, and more in 
the Eaſtern Parts thereof than the Weſtern ; as likewiſe that it ſeems through- 
out to be upon the Increaſe that wax. | 

2. That on the Coaſt of America, about Virginia, New England, and Mu- 
foundland, the Variation is likewiſe welterly ; and that it increaſes all the 
way as you go northerly along the Coaſt, ſo as to be above 20 deg. at Nu- 
foundland, nearly 30 deg. in Hudſon's Streights, and not leſs than 57 deg. in Bf. 
fin's Bay; alſo that as you ſail Faſtwards from this Coaſt, the Variation di. 
miniſhes. From theſe two it is a Legitimate Corollary, That ſomewhere be- 
rween Europe and the North Part of America, there ought to be an eaſter} 


By tis Table it appears, 


- 


Variation, or at leaſt no weſterly ; and ſo I conjecture it's about the caſter. 
moſt of the Tercera Iſlands. , ' , _ wk Hap | 
3. That on the Coaſt of Braſil there is Eaſt Variation, which increaſes 
very notably as you go to the Southward, ſo as to be 12 dig · at Cape Hi 
and over-againſt the River of Plate 20 + deg. and from thence, ſailing South- 
weſterly to the Streights of Magellan, it decreaſes to 17 deg. and at the Wel 
Entrance it is but 14 deg. © © Aan; 
4. That to the Eaſtward of Braſil properly ſo called, this eaſterly Varia- 
tion decreaſes, ſo as to be very: little at St. Helena and Aſcenſion; and to be 
uite gone, and the Compaſs to point true about 18 deg. of Longitude, Welt 
om the Cape of Good Hope. 
5. That to the Eaſtward of the aforeſaid Places, a Weſtward Variation 
begins, which reigns in the whole Indian Sea, and ariſes to no leſs than 18 
dt. under the Æquator it ſelf; about the Meridian of the Northern Part of 
Madagaſcar, and near the ſame Meridian; but in 39 deg. South Latitude, it 
is found full 27 + deg. from thence eaſterly, and Weſt Variation decreaſes, ſo 
as to be but little more than 8 deg. at Cape Comorin, and then 3 deg. upon 
the Coaſt of Java, and to be quite extin& about the Molucca Iſlands, as allo 
a little to the Weſtwards of Van Diemen's T.and, found out by the Dutch in 
T6042. .-; | . 
5. That to the Eaſtward of the Molucca's and Vun Diemen's Land in South 
Lat. there ariſes another eaſterly Variation, which ſeems not ſo great as the 
former, nor of ſo large Extent ; for that at the INand Roterdam it is ſenſibly 
leſs than upon the Eaſt-Coaſt of New Guinea : and at the rate it decreaſes, it 
may well be ſuppoſed, that about 20 deg, farther Eaſt, or 25 deg. Eaſt Long. 
from London, in the Latitude of 20 deg. South, a weſterly Variation begins. 
7. 'Thatthe Variations obſerved by the Hon. Sir. John Narborough, at Bal 
divia, and at the Weſt Entrance of the Sereights of Magellan, do plainly ſhev; 
that the Eaſt Variation noted in our 3d Remark is decreaſing apace, and tht 
it cannot reaſonably extend many Degrees into the South - Sea from the C 
of Peru and Chili, leaving room for a ſmall weſterly Variation in thi! 
Tra& of the unknown World, that lies in the Mid-way between Chili anv 
'New-Zealand, and between Hound's Iſland and Peru. 
8. That in failing North-weſt from St. Helena, by Aſcenſiin, as far as re 
Equator, the Variation continues very ſmall Eaſt, and as it were conſtant] 


. 
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the ſame ; So that in this part of the World, the Courſe wherein there is no 
Variation, is evidently no Meridian, but rather Northweſt. 

9. That the Entrance of Hudſon's Streig bes and the Mouth of the River of 
Plata, being nearly under the ſame Meridian, at the one Place the Needle 
varies 29 4 deg. tothe Weſt, at the other 20 deg. to the Eaſt. This i «pour 
demonſtrates the Impoſſibility of reconciling theſe Variations by the Theory 
of Bond; which is by two Magnetical Poles and an Axis, inclin'd tothe Axis 
of the Earth; from whence it would follow that under the ſame Meridian, 
the Variation ſhould be in all Places the ſame way. 

Theſe things being premiſed, may ſerve as a ſure Foundation for this The- 
ory, That the whole Glibe of the Earth is one great Magnet, having 4 Magnetical © 
Poles, or Points of Attraftion, near each Pole of the Equator 2; and that in 
thoſe Parts of the World which lie near adjacent to any one of thoſe Magnetical Poles, 
the Needle is governed thereby ; the neareſt Pole being always predominant over the 
more remote. The parts of the Earth wherein theſe Magnetical Poles lie, 
cannot as yet be exactly determined for want of ſufficient Data to proceed 
geometrically : But as near as Conjecture can reach, I reckon that the Pole 
which is at preſent neareſt to us, lies in or near the Meridian of the Land- 
End of England, and not above 7 deg. from the Pole Artick. By this Pole 
the Variations in all Europe and Tartary, and the North-Sea, are principally 
governed, yet with regard to the other Ncrthern Pole, whoſe Situation is 
in a Meridian paſſing about the middle of California, and about 15 deg. from 
the North Pole of the World. To this the Needle has chiefly reſpect in all 
the North- America, and in the two Oceans on either ſide thereof, from the A- 
zores Weſtwards to Japan, and farther. The two Southern Poles are rather 
farther diſtant from the South Pole of the World: The one about 16 deg. 
therefrom, is in a Meridian ſome 20 deg. to the Weſtward of Magelan's 
Streights, or 95 deg. Weſt from London ; this commands the Needle in all the 
South- America, in the Pacifick Sea, and the greateſt part of the Ethiopick Ocean. 
The 4th and laſt Pole ſeems to have the greateſt Power and largeſt Domini- 
ons of all, as it is the moſt remote from the Pole of the World, being little 
leſs than 20 deg. diſtant therefrom, in the Meridian which paſſes thro Hollan- 
dia Nova, and the Iſland of Celebes, about 120 deg. Eaſt from London. This 
Pole is predominant in the South part of Africa, in Arabia, and the Red-Sea, 
in Perfia, India, and its Illands, and all over the Indian Sea from the Cape of 
Good: Hope Eaſtwards to the middle of the great South-Sea that divides Afia 
from America. This ſeems to be the preſent Diſpoſition of the Magnetical 
Virtue throughout the whole Globe of the Earth. ot 
By this Hypotheſis it is plain that (our European North Pole being in the 
Meridian of the Land's End of England) all Places more Eaſterly than that will 
hare it on the Weſt- ſide of the Meridian; and conſequently the Needle re- 
ſpecting it with its Northern Point, will have a Weſterly Variation, which will 
ſtill be greater as you go tothe Eaſtwards, till you come to ſome Meridian of 
Ruſſa, where 'twill be greateſt, and from thence decreaſe again. Thus at 
Breſt the Variation is but 1 4 deg. at London. 4 deg. but at Dantzick 7 deg. 
Weſt. To the Weſtward of the Meridian of the Land End, the Needle ought 


ro 
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to have an Eaſterly Variation, were it not that (by approaching the 4me:;. 
can Northern Pole, which lies on the Weſt ſide of the Meridian, and ſeems 
to be of greater Force than this other) the Needle is drawn thereby We. 
, wards, ſo as to counterbalance the Direction given by the European Pole, 
and to make a ſmall Weſt Variation in the Meridian of the Land -End it ſelf 
Yet I ſuppoſe that about the Meridian of the Iſle Tercera, our neareſt Pole 
may ſo far prevail as to give the Needle a little turn to the Eaſt, tho but fo 
a very ſmall ſpace, the Counterbalance of thoſe two Poles permitting ng 
conſiderable Variation in all the Eaſtern Parts of the Atlantick Ocean, nor 
upon the Weſt Coaſts of England and Ireland, France, Spain and Harlan 
But to the Weſtwards of the Azores, the Power of the American Pole oyer- 
coming that of the European, the Needle has chiefly reſpe& thereto ; and 
turns {till more and more towards it as you approach it. Whence it comes to 
paſs, that on the Coaſt of Virginia, New-Engl. Newfoundland, and in Hudſu's 
.Streights, the Variation is Weſtwards ; that it decreaſes as you go from thence 
towards Europe; and that it is leſs in Virginia and New-England than in Nu- 
foundland, and Hudſon's Streights. This Weſterly Variation _ decreaſes, 
as you pals over the North America; and about the Meridian of the middle of 
California, the Needle again points due North ; and from thence Weſtwards 
to Iedzo, and Japan, I make no doubt but the Variation is Eaſterly ; and half 
Sea over not leſs than 15 deg. This Eaſt Variation extends over Japan, Tedzu, 
Tartary, and part of China, till it meet with the Weſterly, which is govern'd 
by the European North Pole, and which I ſaid was greateſt ſomewhere in Ryſja, 

Towards che Southern Pole the effect is much the ſame, only that here the 
South Point of the Needle is attracted. Hence it will follow, that the Vari- 
ation on the Coaſt of Brazil, at the River of Plata, and ſo on to the Srreights 
of Magellan, ſhould be Eaſterly, as in the 3d Remark. And this Eafterly Va- 
riation doth extend Eaſtward, over the greateſt part of the Ethiopick Sea, til 
it be counterpoiſed by the Virtue of the Southern Pole; as it is about mid- 
way between the Cape of Good Hope, and the Ifles of Triftan d Alcunha. 
From thence Eaſtwards, the 4fiau South Pole (as I muſt take the liberty to 
call it) becoming prevalent, and the South Point of the Needle being at- 
tracted thereby, there ariſes a Weſt Variation very great in quantity and ex- 
tent, becauſe of the great diſtance of this magnetical Pole from the Pole of 
the World. Hence it is, that in all the Indian Sea as far as Hollandia nova, 
and farther, rhere is conſtantly Weſt Variation: And that under the Equator 
it ſelf, it ariſes to noleſs than 18 deg. where tis moſt. About the Meridian 
of the Iſland Celebes, being likewiſe that of this Pole, this Weſterly Variati- 
-on ceaſes, and an Eaſterly begins; which reaches, according to my Hypo- 
theſis, to the middle of the South Sea between Zelandia nova and Chili, lea 
ving room for a ſmall Weſt Variation govern'd by the American South Pole; 
which Iſhewed to be in the Pacifick Sea, in the 6th and 7th Remarks. 

In the Torrid Zone, and particularly under the Eguinoctial, reſpect mult 
be had to all 4 Poles, and their Poſitions well confidered ; otherwiſe it wil 
not be eaſy to determine what the Variations hall be, the neareſt Pole being 
always the ſtrongeſt : yet not fo, as not to be connterbalanced _—_— 

J 
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by the united Forces of two more remote. A notable Inſtance hereof is in 
our 8th Remark, where I took notice, that in ſailing from St. Helena, by 
the Iſle of Aſcenſion, to the Equator on a N. W. Courſe, the Variation is very 
little Eaſterly, and in that whole Tra& unalterable : For which I give this 
Reaſon, that the South American Pole (which is conſiderably the neareſt in 
the aforeſaid Places) requiring a great Eaſterly Variation, is counterpoiſed by 
the contrary Attraction of the North American and the Afian South Poles ; 
each whereof ſingly is, in theſe Parts, weaker than the American South Pole : 
and upon the N. WW. Courſe, the diſtance from this latter is very little varied; 
and as you recede from the Aſian South Pole, the Balance is ſtill preſerved 
by the Acceſs towards the North American Pole. I mention not in this Caſe 
the European North Pole, its Meridian being little removed from thoſe of 
theſe Places, and of it ſelf requiring the ſame Variations we here find. 

What I have here ſaid does plainly ſhew the ſufficiency of this Hypothe- -195-p.554-- 
ſis ſolving the Variations that are at this time obſerved. 

But there are two Difficulties not eaſy to ſurmount. The one is, that no 
Magnet I have ever ſeen or heard of, hath more than two oppoſite Poles : 
Whereas the Earth hath viſibly 4, and perhaps more. Secondly, Ir is plain 
by the change of the Variation, not only at London, where this Diſcovery 
was firſt made, but alſo almoſt all over the Earth, that theſe Poles are not, at 
leaſt all of them, fixt in the Earth, but ſhift from Place to Place, whereas it 
is not known that the Poles of the Loadſtone ever ſhifted their Place in the 
Stone, nor, conſidering the compact Hardneſs of that Subſtance, can it ea- 
ſily be ſuppoſed. Theſe Difficulties for a long time made me deſpond, when 


in accidental Diſcourſe, and leaſt expecting it, I tumbled on the following 
Hypotheſis. 


It is ſufficiently known and allow'd, that the Needle's Variation changes; 
and 505 this Change is gradual and univerſal, will appear by the following 

es. | 

At London, An. 1580. The Variation was obſerved by Mr. Burrows, to 
be 11 deg» 15 min. Eaſt. In An. 1622, the ſame was found by Mr. Gunter, to 
be but 6 deg- Eaſt. In the Year 1634, Mr. Gelibrand found it 4 deg. 5 min. 
Eaſt. In 1657, Mr. Bond obſerved that there was no Variation at London. 
An. 1672. my {elf obſerved it 2 deg. 30 min. to the Weſt ; and this preſent. 
Year 1692. Iagain found it 6 deg. Weſt. So that in 112 Years the Direction 
of the Needle has changed no leſs than 17 Degrees. 

At Paris, Orontius Fnæus about the Year 1550, did account it about 8 or 
9deg. Eaſt Variation. An. 1640. it was found 3 deg. Eaſt. An. 1666. there 
was no Variation there, and An. 1681. I found it tobe 2 deg. 3 min. to the Weſt. 

At Cape d Agulhas, the moſt Southerly Promontory of Africa, about the 
Year 1600. the Needle pointed due North and South without Variation, 
whence the Portugueze gave its Name. An. 1622. there was 2 deg. Weſt 
Variation, Au. 1675. it was 8 deg. Weſt : and this Year 1692, it was curi- 
ouſly obſerved not leſs than 11 deg. Weſt | 

At St. Helena, about the Year 1600. the Needle declin'd 8 deg. to the 
Eaſt. An. 1623. It was but 6 deg. Eaſt, An. 1677. when I was thanks : 
obſerve 
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obſerved it accurately on Shore to be 40 min. Eaſt; and now this Year it 
was ſound 1 deg. to the Weſtward of the North. 
At Cape Comorin in India, in the Year 1620, there was 14 dep. 20 n. 
Weſt Variation ; in the Year 1680 there was 8 deg. 48 min. but in the Neat 
1688 it was no more than 7 deg. 30 min. ſo that here the Needle has return'y 
to the Eaſt, about 7 deg. in 70 Years. - 
From theſe, and many other Obſervations, it is evident that the Diregi. 
on of the Needle is in no Place fixt and conſtant, tho in ſome it changes ff. 
ter than in others. And where for a long time it has continued as it were 
unalter'd, it is there to be unc erſtood, that the Needle has its greateſt De- 
flection, and is become Stationary, in order to return, like the Sun in the 
Tropick. This at preſent is in the Indian Sea, about the Iſland Afauritin, 
where is the highef Weſt Variation, and in a Tract tending from thence into 
the N. N. W. towards the Red Sea and Egypt. And in all Places to the 
Weſtward of this Tract, all over Africa and the Seas adjoining, the Wef 
Variation will be found to have encreaſed ; to 'the Eaſtwards thereof, asin 
the Example of Cape Comorin, to have decreaſed, viz. all over the Exſt-l 
dies, and the Iſlands near it. 

After the like manner, in that ſpace of Eaſt Variation, which, beginning 
near St. Helena, is found all over the South America, and which at preſent is 
higheſt about the Mouth of Rio de la Plata, it has been obſerved, that in the 
Eaſtern Parts thereof the Variation of the Needle gradually decreaſes. 
And by Analogy we may infer, tho we have not Experience enough to aſ- 
certain it, that both the Eaſt and Weſt Variation in the Pacifick Sea, do gra- 
dually increaſe and decreaſe after the ſame Rule. 

Theſe Phenomena being well underſteod, and duly conſider'd, do ſuffici- 
ently evince, that the whole Magnetical Syſtem is by one, or perhaps more 
Motions tranſlated : That this moving thing is very great, as extending its 
Effects from Pole to Pole; and that the Motion thereof is not per ſaltun, 
but by a gradual and regular Motion. | 

Now conſidering the Structure of our terraqueous Globe, the only way to 

render this Motion intelligible and poſſible, is, to ſuppoſe it poſſible to tum 
about the Center of the Globe, having its Center of Gravity fixt and immo- 
veable in the ſame common Center of the Earth : And there is yet required, 
that this moving internal Subſtance be looſe, and detached from the external 
Parts of the Earth whereon welive. Sothen theexternal Parts of the Globe 
may well be reckoned as the Shell, and the internal as a Nucleus or innet 
Globe included within ours, with a fluid Medium between. Which having 
the ſame common Center and Axis of diurnal Rotation, may turn about with 
our Earth each 24 Hours; only this outer Sphere having its turbinating 
Motion, ſome ſmall matter either ſwifter or lower than the internal Ball, and 
a very minute difference in length of time, by many Repetitions becoming 
ſenſible, the internal Parts, will, by degrees, recede from the external, and 
not keeping pace with one another, will appear gradually to move either 
Eaſt wards or Weſtwards by the difference of their Motions. So that if this 


exterior Shell of Earth be a Magnet, having its Poles at a diſtance _ - 
| 0 
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Poles of Diurnal Rotation; and if the internal Nucleus be likewiſe a Mags 
net, having its Poles in two other Places diſtant alſo from the Axis, and 
theſe latter by a gradual and flow Motion change their Fer in reſpect of 
the external, we may then give a reaſonable Account of the four Magne- 
tical Poles, as likewiſe of the changes of the Needle's Variations, which, 
till now, hath been unattempted. * | 

The Period of this Motion being wonderful great, and there being hardly 
an hundred Years ſince theſe Variations have been duly obſerved, it will be 
very hard to bring this Hypotheſis to a Calculus, eſpecially ſince, tho the 
Variations do increaſe and decreaſe regularly in the ſame place, yet in dif- 
tering Places, at no great diſtance, there are found ſuch caſual Chan 
thereof, as can no ways be accounted for by a regular Hypotheſis; as 

nding upon the unequal and irregular Diſtribution of the Magnetical 

atter within the ſubſtance of the external Shell or Coat of the Earth: 
which defe&, the Needle from the Poſition, it would acquire from the effe& 
of the general Magnetiſm of the whole. Of this the Variations at London 
and Paris gave a notable Inſtance : For the Needle has been conſtantly a- 
bout 1 more Eaſterly at Paris than at London, tho it be certain, according 
to the general Effect, the difference ought to be the contrary way. Not- 
withſtanding which the Variations in both places do change alike. Hence, 
and from ſome other of like nature, I conclude, That the two Poles of the 
external Globe are fixt in the Earth, and that if the Needle were wholl 

overn'd by them, the Variations thereof would be always the ſame, wi 

2 little Irregularities upon the account I but juſt now mentioned: But 
the internal Sphere having ſuch a gradual Tranſlation of its Poles, does in- 
fluence the Needle, and direct it variouſly, according to the reſult of the 
Attractive or Directive Power of each Pole; and conſequently there muſt be 
a Period of the Revolution of this internal Ball, after which the Variati- 
ons will return again as before. | 138701 V Aiagde 

If then two of the Poles be fixt, and two moveable, I think we may 
determine that the European Pole is that which is moveable of the two 
Northern Poles, and that that has chiefly influenced the Variations in theſe 
Parts of the World: For in Hudſox's Bay, which is under the Direction of 
the American Pole, the change is not obſerved to be near ſo faſt as in theſe 
parts of Europe, tho the Pole be much farther removed from the Axis: And 
that the Aſian, of the two South Poles, is fixt, and conſequently the Ameri- 
can moveable ; from the like Obſervation of the flow Decreaſe of the vari- 
ation on the Coaſt of Java, and near the Meridian of the 4fian Pole. 

If this be allowed me, tis plain that this Motion is Weſtwards, and by 
conſequence that the aforeſaid Nucleus has not preciſely attained the ſame 
Degree of Velocity with the exterior parts in their Diurnal Revolution: But 
ſo very nearly equals it, that in 365 Revolves the difference is ſcarce ſen- 
hble. This I conecive to ariſe from the Impulſe, whereby this Diurnal 
Motion was impreſt on the Earth, being given to the external Parts, and 
from thence in Time communicated to the internal. | 
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The Period of this Motion appears, by all Circumſtances, to be of many 
Centuries of Years; and conſidering the change of the Place, where there 
was no Variation, by reaſon of the Æquilibre of the two Southern ma 
tical Poles, viz. from Cape d Agulbas to the Meridian of St. Helena, (which 
is about 239. in about 90 Years) and of the place where the Weſterly 
Variation is in its «xj or greateſt Deflection, being about half ſo much, 
wiz. from the Iſle of Diego Roiz, to the South-Weſt Parts of Madagaſcar, 
we may with ſome reaſon conjeQure, that the American Pole was moyed 
Weſtwards 46“ in that time; and that the whole Period thereof is per- 
formed in ſeven hundred Years, or thereabouts : So that the nice determi- 
nation of this, and of ſeveral other particulars in the Magnetick Syſtem, 
is reſerved for remote Poſterity, | 
I doubt not but this Hypotheſis of an Internal Nucleus will find Oppo- 
ſers enough: But the Globe of Saturn being environ'd with his Ring, isa 
notable Inſtance of this kind, as having the ſame common Center, and mo. 
ving along with it, without ſenſibly approaching one ſide of it more than 
another: And if this Ring were turned on one of its Diameters, it would 
then deſcribe ſuch a Concave Sphere as I ſuppoſe our External one to be. 
And ſince the Ring in any poſition given, would in the ſame manner keep 
the Center of Saturn in its own, it follows that ſuch a Concave Sphere 
may move with another included in it, having the ſame common Center, 
Nor can it well be ſuppoſed otherwiſe, conſidering the natureof Gravity: 
For ſhould theſe Globes be adjuſted once to the ſame common Center, the 
gravity of the parts of the Concave would preſs equally towards the Ceu- 
ter of the internal Ball, which Equality muſt neceflarily continue till ſome 
external Force diſturb it; which is not eaſy to imagine in our Caſe. 
This perhaps I might more intelligibly expreſs, by ſaying, That the inner 
Globe being poſited in the Center of the exterior, muſt neceſſarily aſcend, 
whatſoever way it move; that is, it muſt overcome the force of Gravity 
fling towards the common Center, by an Impulſe it muſt receive from 
ſome outward Agent: But all outward Efforts being ſufficiently fenced 
- againſt, by the Shell that ſurrounds it, it follows, that this Nucleus being 
once fixt in the common Center, muſt always there remain. 
It may be objected, that the Water of the Sea would perpetually lea 
thro this Shell, unleſs we ſuppoſe the Cavity full of Water: But when we 
conſider how tightly great Beds of Chalk or Clay, and much more 
Stone, do hold Water, and even Caves arched with Sand, no Man can 
doubt but the Wiſdom of the Creator has provided for the Macrocoſm, b) 
many other Ways than I can either imagine or expreſs. We cannot think 
it a hard ſuppoſition chat the internal Parts of this Bubble of Earth ſhould 
be replete with ſuch Saline and Vitriolick Particles as may contribute to 
Petrefaction, and diſpoſe the tranſuding Water to ſhoot and coagulatt 
into Stone, ſo as continually to fortify, and, if need were, to conſolidate 
any breach or flaw in the Concave Surface of the Shell. And this perhaps 
may, not without Reaſon, be ſuppoſed to be the final Cauſe of the - 
63S * AN | mix 


. G ˙ A SY” "RY 


— — — os 


0 


A. 


(619) 

mixture of the magnetical Matter in the Maſs of the terreſtrial parts of our 
Globe, viz. To make good and maintain the Concave Arch of this Shell: 
For by what the excellent Mr. Newton has ſhewn, in his Principia Philoſo- 
phie, it will follow, That according to the general Principle of Gravity, 
viſible throughout the whole Univerſe, all thoſe Particles that by length 
of time, or otherwiſe, ſhall moulder away, or become looſe on the Concave 
Surface of the external Sphere, would fall in, and with great force deſcend 
on the internal, unleſs thoſe Particles were of another ſort of Matter capa- 
ble, by their ſtronger tendency to each other, to ſuſpend the force of Gra- 
vity: but we know no other Subſtances capable of ſupporting each other 
by their mutual Attraction, but the Magnetical; and theſe we ſee miracu- 
louſly to perform that Office, even where the power of Gravity has its 
full Effect, much more within the Globe where it is weaker. Why then 
may we not ſuppoſe theſe ſaid Arches to be lined throughout with a 
Magnetical Matter, or rather to be one great Concave Magnet, whoſe two 
_ 4 the Poles we have before obſerved to be fixt in the ſurface of our 

lobe? T | 

Another Argument favouring this Hypotheſis, is drawn from a Propoſition 
of the ſame Mr. Newton, where he determines the force wherewith the 
Moon moves the Sea in producing the Tides: His Words are, Denfitas Lunz 
eſt ad Denſitatem Terræ ut 680 ad 387. ſeu 9 ad 5. quam proxime. Eſt igitur 
Corpus Lunæ denſius, ac magis terreſtre quam Terra noſtra. Now it the 
Moon be more ſolid than the Earth as 9 to 5, why may not we reaſona- 
bly ſuppoſe, the Moon being a ſmall Body, and a ſecondary Planet, to be 
ſolid Earth, Water and Stone, and this Globe to eonſiſt of the ſame Mate- 
rials, only 4 Ninths thereof to be Cavity, within and between the internal 
Spheres, which I would render not improbable? _ 

It muſt be allowed indeed, that theſe included Globes can be of very lit- 
tle ſervice to the Inhabitants of this outward World, nor can the Sun be 
ſerviceable to them either with his Light or Heat: But ſince we ſee all the 
parts of the Creation abound with animate Beings, why ſhould we think 
it ſtrange” that the prodigious Maſs of Matter, whereof this Globe does 
conſiſt, ſhould be capable of ſome other Improvements, than barely to ſerve 
to ſupport its Surface? Why may we not rather ſuppoſe that the exceed- 
ing ſmall quantity of ſolid Matter in reſpe& to the flaid ther, is ſo diſ- 
poſed by the Almighty Wiſdom, as to yield as great a Suface for the uſe 
- — Creatures, as can conſiſt with the Conveniency and Security of 

e whole? 

And tho without Light there can be no Living, yet there are many ways 
of producing Light which we ate wholly ignorant of: The Medium it ſelf 
may be always luminous after the manner of our Ines fatui; the Concave 
Arches may in ſeveral places ſhine with ſuch a Subſtance as inveſts the Sur- 
face of the Son; nor can we without a Boldneſs unbecoming a Philoſopher, 
adventure to afſert the Impoſibility of peculiar Luminaries below, of which 
ve haveno ſort of Idea. 

Kkkk2 Thus 
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Thus I have ſhewed a Poſſibility of a much more ongls Creation, thay 
has hitherto been imagin d: A Notion till hitherto not ſo much as ſtarted 
in the World, and of which we could have no Intimation from any other 
of the Phenomena of Nature. 

But there may be a farther uſe of this Cavity of the Earth; «iz. to 4 
miniſh the ſpecifick Gravity thereof in reſpect of the Moon: for I think [ 
can demonſtrate that the Oppoſition of the Æther to the Motions of the 
Planets in long time becomes ſenſible, 'and conſequently the greater Body 
muſt receive a leſs Oppoſition than the ſmaller, unleſs the ſpecifick Gravity 
of the ſmaller do proportionably exceed that of the greater, in which C:; 
only they can move together. So that the Cavity I aſſign in the Earth, may 
well ſerve to adjuſt its Weight to that of the Moon : For otherwiſe the 
— would leave the Moon behind it, and ſhe become another Primat 

lanet. | 


An Inve-> IX. 1. Having determined as well as Icould the South Pole of a Trl; 
* 3 or ſpherical Loadſtone, of 3 Inches Diameter, which accidentally had fallen 
% into my Hands, I was much ſurprized to find it 189 diſtant from a Crols, 
| Hire, v. 188. deep engraven on the Stone, which according to all appearance had hereto- 
r. 3#+ fore been the Pole of this Stone, as it had been obſerved by him that cut i. 
This Change having revived ſome 2 I had formerly entertained con- 
cerning the Variation of the Needle, I believed that if it were true that the 
Poles of the magnetical Virtue changed in the Loadſtone, as we ſee they 
change in the Earth, one might derive great Advantages therefrom: For 
if this Change of theſe Poles in the Loadſtone were certain, and that it wa 
analogous to the Change of the Poles of the magnetick Virtue in the Earth, 
it is not to be doubted but a Terella, being a ry at liberty, would 
remain immoveable, and that one Point thereof would regard the Pole oi 
the World, which might be called the true Pole of the Stone, whilſt the 
Poles of its Virtue would paſs ſucceſſively from one part to another, after 

the ſame manner as they = in the. Earth. 

After having well conſidered this Hypotheſis, and having cleared up ſome 
doubts which I had, concerning the Poſition of the Stone at the time whe! 
its Pole had formerly been derermined, I concluded that this former Pol: 

was diſtant from the Point I call the true Pole, 13 Degrees towards ti 

Eaſt, in the Place where it had been marked, (and which is unknown to 
me) ſince that at this time in this Country the Needle varies about 5 deg 
Weſtward. | 

VU pon this Hypotheſis, which I know not that any one elſe has yet thougit 
upon, I have invented a new ſort of Needle for the Compaſs, which mag 
bave the ſame Alterations as a ſpherical Loadſtone, and at the fame time 
the ſame Conveniencies as the ordinary Needle hath. 

I cauſed a Ring of 3 Inches Diameter to be made of Steel-Wire ; fron 
which there went 3 Radii of very fine Braſs-Wire meeting at the Center i 
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| perſectly like that of an ordinary Compaſs, that ſo this Circle might 
con a Pin in its.Center, and be at full Liberty to turn round, its Center 
being fix'd« This done, I gave the magnetical Touch to this Steel Ring, 
by applying indifferently to a Point thereof, one of the Poles of a ſtrong 
Loadſtcne, and the other Pole of the Stone to the oppoſite Point, to give 
the greater Virtue to the Ring, Then I obſerved that the Ring was ſtrong- 
ly magnetical, and that the Point called the South Pole did readily turn it 
{if towards the North, and after ſeveral Vibrations ſtopped there,. and that 
it hadalſo the ſame Inclination towards the Pole, which is found in Needles 
after they have been touched : Laſtly, I fixed upon the — ſmall Heur de 
Lis of Braſs in the Point, which exactly reſpected the North, the Ring be- 
ing kult weil ſettled, Dum: abi wa Tn 
To inform my ſelf, if a Steel Ring had the ſame Effects as a Terella, I 
made the following Experiment. Having touched a Steel Ring, and having 
laid it on a Paper, I ſtrewed the Filings of Steel upon it; and then gently 
ſhaking the Paper, I faw that the Direction of the magnetical Matter paſſed 
dire&ly croſs the Ring from one Pole to the other, that there were to 
Vortices on the ſides, as it is obſerved in the ſpherical Magnet, which ſeems 
very ſurprizing : for according to the ordinary Hypotheſis of the Magnet, 
the magnetical Virtue paſſing more eaſily in the Steel than in the Air, ſhould 
run on both ſides of the Pole round the Ring, and only form a Pole oppoſite 
to the firſt. But I was further confirmed in this Opinion, by applying a flat 
and pointed Piece of Iron like the Blade of a Knife, to a — — ſo as 
the Point of the Iron reached beyond the Stone; and having afterwards pre- 
ſented this Point to the magnetical Ring, I obſerved that different Points of 
the Ring did apply to the Point of the according as the ſeveral Points 
thereof had been applied to the Stone; which happens not in the magnetical 
Needle, for that always preſents one of its Ends to the Point of the Iron, 
being not diſpoſed, by reaſon of its Length, to receive the magnetical Mat- 
ter in all the Parts thereof analogous to thoſe of the Stone. It muſt only be 
noted, that in an irregular Stone, the magnetical Virtue appears ſtronger 
towards the Angles than in the other Parts; which may cauſe ſome Irregu- 
larity in this Experiment, if it be tried with a Stone that is very uneven. 
Thoſe Experiments gave me the Curioſity of making another, by touch- 
ing two Semicircles of Steel. Having joined the two Ends, touched by the 
fame Poles, 1 obſerved by the Steel-Duſt the ſame Effect as in the Ring; but 
having joined the Ends differently touched, I found that immediately the 
two halt Rings run together, and ſtuck to each other ; and by the Steel- 
Duſt ſtrowed on Paper, I obſerved, that there were 4 Vortices, one in the 
middle of each Semicircle, and one at each of the Places where they were 
joined, and that the 2 latter were leſs than the others, and much ſtronger. 
Iſaw likewiſe, that there were 4 Poles, each of, which was within a Vortex, 
yo that each retained in its Simicircle the Virtue of the Ends of the half 

ings. 

I rried, after having touched a Steel Wire that was ſtraight, to make a+ 
Ring thereof, Bur 1 found that it had quite loſt its Virtue, which * 8 


Ne 


there were made ſome Experiments upon a Terella of much the ſame Diame- 
ter with mine, but whoſe Poles were not diametrically oppoſite ; and upon 
a half Globe, very much bigger than the Terella: But we could find in 


Pivot, will turn ſo as the Point anfwering to the Pole of the Virtue of the 
Stone which is applied to it, will come as near to it as poſſible: Inſomuch, 
that without touching the one or the other, the Ring will not fail to receive 
very much Force. The ſame may be done at the oppoſite Point. 
The Prinez- 2. This Account having been read before the Royal Society, it was order- 
Ne exami- ed, that the Terella which has been intheir Repoſitory theſe 25 Years, ſhould 
pt 450. be examined; and it was found, that the Points which are marked thereon 


analogous thereto, it muſt needs have been perceived in this, whoſe Diame- 


the Sphere of whoſe Activity is above nine Foot Radius, and whoſe Poles 
are 13 Inches aſunder; whereby if this Tranſlation of the Poles be real, it 
cannot fail of being made very ſenſible hereafter. In the mean time, ſome 
circular Needle would librate on its Center, ſo as to reſpe& the magneticil 


that the Ring remaining immoveable, the directive Virtue ſhould be _ 
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be attributed to the Junction of the Poles, fince they ought to ſtick together, 


according to the other Experiments which have been made, but only to this 
that it hath been already noted, that when a magnetical Vrgula is 2 little 
bent, it loſes its Virtue, which cannot happen, but from the Alteration of 
the Pores of the Steel. | ; 

I farther remarked, that a Ring of Steel having been touched, does for: 
long time retain'its Virtue, although it be put in a Poſition contrary to its 
Poles. And this Experiment is confirmed by another much more conſide. 
rable, which is, that a Ring of Steel having been touched with a ſtrong 
Loadſtone, cannot without difficulty receive a contrary Touch from 2 Mas. 
net, leſs ſtrong than the firſt: But that in time, by little and little, it re. 
ſumes its former Virtue; much as we ſee Magnets do, which being applied 
to another Stone, by the Poles of the ſame Denomination, loſe their fri 
Virtue and take a contrary,” which they afterwards loſe by degrees, to re- 
aſſume their firſt; ©» i 

After I had preſented this new Syſtem of the Magnet to the Academy, 


them no conſiderable Difference, or Alteration of Poles, Becauſe of ſome 
Circumſtances, the Company thought fit that ſome Experiments ſhould be 
made with this Sort of Compaſs. | 

Theſe circular Needles may be touch'd anew after this manner; Apply 
the Poles of the Stone to the Ning, and the Ring which is ſuſpended upon it 


with Croſſes were, as near as could be diſcerned, the true Poles of the Stone, 
notwithſtanding that the Variation has changed at London full 4 deg. ſince 
the Terella has been in the Society's Cuſtody, and perhaps many more ſince 
it was marked; and had there been a Change in the Poles of the Loadſtone 


ter is about 43 Inches However, to put this Matter paſt Diſpute, Care was 
taken to find out exactly and mark the Poles of the Society's great Loadſtone, 


of the Company well skill'd in Magnetieks, were of Opinion, that ſuch 2 


Meridian with the Points that had at firſt received the Touch, rather tha" 


therein from Place to Place, either by length of time, or by tranſporting 
this 8 into thoſe Parts, where the ariation | of the Needle iS conſi- 
derably di | | 


An Account of a Book, Omitted. | | Y © 
3 invitatoria, ad Obſervationes Magneticz Variationis, communi 3. f. 3 
Studio junctiſque Laboribus inſtituendas, Altor fi 1682. f 


fferent. 


CHAP. V. 
Botany. Agriculture. 


Repare two Plates of Iron as large as you deſite to preſerve the Speci- Topreferve 
. Theſe Plates muſt be too chick to beat, very ſmooth on one the Spers- | 

fide, and Holes for Screws on each Corner, to ſcrew them cloſe. Then take (= ook by 

your Flowers, Leaves, &c. when perfectly ripe, and in their true Colours, & _— 

cad them on a Brown-Paper, with the Leaves as diſtin& as you can; and «.z;7. f. . 

it the Flowers be large, there muſt more Paper lie under it, and if it bethick, - © 

you may pare away the one half thereof, as alſo of the Stalk, ſo as to make 

itlie almoſt flat: and ſome diſtin& Leaves may be ſeparated and taken out, as 

a By-ſtore, to be afterwards ſtuck in, and compleat the Flower. Then la 

over all more Brown-Paper, and put theſe between the Iron Places, ſcrew 

em cloſe, put the ſame into an Oven for two Hours, juſt as the Bread is 

drawn; after which, take out the Flowers; then take Aqua Fortis and Aqua. 

Vite, or Brandy in equal Quantity, mixed together, and with a Bruſh paſs. 

over the Leaves of the Flowers. Then lay them on freſh Brown-Paper, and 

preſs them a little with a Handkerehief, or with your Fingers, to grow dry. 

Then take the Bigneſs of a Walnut of Gum-Dragon, which. in leſs than. 

24 Hours will be diſſolved in a Pint of fair Water; and with a fine Bruſh, 

rub the Backſides of your Flowers and Leaves, to make them ſtick ; and. 

8 oy hom into your Paper-Book, where they will lie faſt, and always. 

loo "Pp | Led ann Tous 5 
There mult be a little Skill after the Oven, to turn the Leaves into Shape; 

and a ſort of Perſpective, in caſe the Flower be too thick: and if you would: 

add any Smell to theſe Flowers, which. will have none, touch them wi 

fuch Eſſence as you think fit. 


I 


IL 1. As I paſſed thro Marton Woods, under Pinno moor in Craven, Aug. As odd” 
18, 1672, I found an infinite Number of Muſhroons, ſome withered, and 24," 
ochers new ſprung and flouriſhing. They were of a large Size, ſomething byDr.Liſter, 
bigger than the ordinary red Gilled eatable Muſhroon, or Champignon, and v1. 
very much of their Shape, that is, with a perſectly round Cap, or Stool, 

a we vulgarly call it, thick in Fleſh, and with open Gills underneath, ha- 
Ying a thick, fleſhy not hollow, and round Foot Stalk, of about 6 Fins. 


gers, 


'_ © * Glaſs Vial I drew it into ſuddenly concrete and 


ByMy. 2. I doubt not but this Muſhroon is that deſcribed in Joh. Bauhin, l. 30. c. 
— Bert 6. under the Title of Fungus piperatus albus, lacteo ſucco turgens. For in al. 


Another 
2 t of 

by Pr. Liſ- 
ter. n. 110, 
p. 225. 


The Blowers III. I am of opinion, that Muſhroons are Plants of their own kind, and 


«nd Seedof have more than a chance Original. We will inſtance in that ſpecies call 


* 


Order, juſt as thoſe of the Artichoke. The like 


A being whole Genus's of Plants that come up, and flower and ſeed, jet 
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gers Breadth high above Ground, and ordinarily as thick as my Thumb 
| Fr you cut any part of this Muſhroon, it will bleed exceeding freely a Mil; 
white Juice, which taſtes much hotter upon the Tongue than Pepper; it is 
not clammy to the Touch, and the A'r does not mnch diſcolour it, or the 
Blade of a Knife, as is uſual with moſt We Janes. It became in the 
tiff, and did in ſome Ds 
dry into a firm Cake; which alſo when well dried, retained its fierce bi- 
ting Taſte and white Colour. | 
urther, I obſerved theſe Muſhroons full of Juice, not to be endured up- 
on our 'I'ngues, to abound with Fly Maggots. Alſo the youngeſt and ten- 
dereſt of them, that is, ſuch as are moſt juicy, to have been very much eaten 
by the grey Meadow-naked Snail, lodging themſelves within the ſide of th; 
Plant. 15 80 ; 


moſt all Points the Deſcriptions agree exactly. | 
3. The Fungus poroſus craſſus maguus J. B. when freſh gathered, is of : 
Buff- Colour, inſide and outſide; and yet cur thro the Middle, it will in: 
Moment change from à pale Tellow to a deep Purple or Blue, and ſtain 
Linen accordingly. A Drop of the Juice leiſurely ſqueezed. out, wil 
change, holding it betwixt your Eye and the Light, thro all the Colours 
of the Rainbow, in the very time of its falling, and fix in a Purple, as it 


doth in the ; ſpringing out of its Veins. 10 


x i a 


— — „ —_ K—_ # a. «.. 2 


by . T. bir i poroſus craſſus magnus J. B. The Texture of the Gills is like a Paper ; 
5 prick d full of Pin-holes. In Auguſt this is very frequent under Hedges, and 


in the middle of the Moors in many Places of Torkſbi4e." It ſeems to me, 
(and no doubt, it will to any Perſon that ſhall well examine it) that the 
Gills of this Muſhroon are the very Flower and Seed of this Plant. When 
it is ripe, the Gills here are eaſily ſeparable from the reſt of the Head: Each 
Seed is diſtinct from other, and hath its Impreſſion in the Head of the Muſt- 
roon, juſt as the Seeds of an Artichoke hath in the Bottom of it. The 
bigger End of the Sced is full and round, and they are diſpoſed in a ſpiri 
| we do think of all other 

Muſhroons, however differently figured, Vo 
And if it ſhall happen to him that ſhall ſow them, that theſe will not pro- 
| duce their Kind, but be ſterile, it is no ſtrange thing amongſt Plants, there 


their Seed was never known to produce Plants of their Kind; being natu- 


rally ſterile, and a volatile Duſt, as all the Orchides or Bee-Flow ers. the 
a : 211 | 12998 ' dil 
ag, — by IV. The Tubera Terræ obſerved lately at Ruſhton in Northamptonſhire, by Dr | 
4 anc. — . . . A Italian 
Robinlon,n, Flatten of Harborough in Leiceſterſhire, are the true French Truffles, _ ſan 
202. p. __ 1 0 * 3 | a ; 401 +3 2” unf 
824. n. 20 ; 
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Tartuffi or are and the Spaniſh Turmas de Tera, which are not noted by 
Mr. Kay, to be found in our Britiſ Soil. I have ſeen em thrice as large at Ho- 

reuce, Rome, and Naples, u here they eat them as a delicious and luxurious Piece 

of Dainty, either fried in Slices with Butter or Oyl, Salt and Pepper, or 

elſe out of Pickle, and often boiled in their Soup. Theſe obſerved in Ex- 

land are all included in a ſtudded Bark or Coat, the Tubercules reſembling the Fg. 157. 
Capſules, or Seed Veſlels, of ſome Malbus and Alcea s. The inward Subſtance Fg. 158. 
is of the Conſiſtence of the fleſhy Part in a young Cheſtnut, of a Paſte Co- 

Jour, of a rank or hircine Odour, and unſavoury, ſtreaked With many white 

Veins or Threads, as in ſome Animals Teſticles. The whole is of a globoſe 

Figure, tho unequal and chinky ; they are moſt tender in the Spring, tho af- 
terShowers and ſultry Weather, they may be plentifully found in the Autumn. 

The Wet ſwells them, and Lightning and Thunder may diſpoſe them to ſend 

forth their particular Scent ſo alluring to the Swine, for ſome of the Antients 

call'd them Ceraunia. Pn Y 8 
Dr. Hatton obſerved Fibres iſſuing out of ſome of theſe Tubera, which lay Eg. 155. 
Spit-deep under Ground, ſo that perhaps they may be Plante ſui generis, and 

their ſulcated Papillz analogous to, if not Seed Veſlels ; you know ſeveral 
Vegetables bear their Seed near the Root, as the Trifolium ſubterraneum tri- 

coccum, reticulatum Floſculis longis albis, moſt of the Arachidna's, and ſome other 

Legumes, Which flower above, but ſeed under Ground. As to the Truffles ly- 

ing ſo deep, that is common to many Roots that ſhoot up Stalks above the 

Earth. To inſtance only in that Lathyrus tuberoſus, call'd commonly Chama- 

lalanus and Terre Glandes, in Engliſh Peaſe Earthnuts, digg'd up and eaten by 

the poor People, non niſi alta Foſſrone inveniendæ, ſays John Bauhine, The 

Roots of our Bulbocaſtanum (of the umbelliferous Tribe) commonly call'd 
Kepper-nuts, Pignuts, and Gernuts, in the North, lie very deep, and fat- 

ten Hogs, which are very greedy of them. | | * | 


V. Some Years ſince M. Perrault related to the Royal Academy at Paris, that 4 frenge 
travelling thro So/ogne, he had been inform'd by ſome Phyſicians and Chirur- 1 x2, —4 
geons of that Country, that the Rye there was ſometimes ſo corrupted, that . 135. p. 
thoſe who did eat of the Bread which had much of this corrupted Grain in it, 
were ſeiz'd on by a Gangrene. We have view d ſome of theſe Grains of Rye 
thus degenerated, they are black without, and pretty white within, and when 
they are oy they are harder and cloſer than the natural good Grain. The 
have no ill Taſte. I have found ſome of them that had hanging at their Baſis 
a Subſtance of a Honey-Taſte and Conſiſtence. They become much longer 
in the Ear than the other. There are ſome of them that are 13 or 14 Lines 
long, and 2 Lines large, and at times you will find 7 or 8 of them in one 
Ear. It may be ſeen in examining theſe Ears, that they are not Bodies of 
another kind, | x ata among the Grain of Rye, as ſome pretend; but that 
they are true Grains of Rye, having their Coats like thereſt, wherein may be 
Ciſtinguiſhed the Place of the Germen, and of the Parrow. / 

There happened many like Accidents in 1674, at Montargis from the 
lame Cauſe. M. Dodart cauſed to be brought to him ſome Ears of this Rye, 

Vor. II. LI11 and 
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and the Company found the Grains of them altogether like thoſe they had 
ſeen former. Os 
MN. Tuilier bath imparted a Letter of M. Chatton, an old and expert Chy- 
rurgeon at Montgarris, whence he ſaith he hath learned the Particulars fy. 
lowing,viz.Rye doth in this manner degenerate in logne, Berry, the Country 
| of Blaiſeand Gaſtinois, and almoſt every where, eſpecially in light and ſang; 
Land. There are few Years but ſome little of this ill Grain grows. When ther; 
is bur little, the ill Eſtects of it are not perceiv'd. It grows plenteouſſy in 
wet Years,, and moſt of all when after a rainy Spring there follows exceſre 
Heats. The Conſtitution of the Air, or of the Rains, which impreſs thi 
Malignity in the Rye, is rare, there having been found none at Mourgar; 
but thrice in 38 Years, and there having been' but few Diſtempers of it the 
ſecond time, hecauſe there was but little of that corrupted Grain. The Bread 
made of the Rye, which holds ſome of this corrupted Corn, taſtes neither 
worſe nor better than other. The Rye thus corrupted hath its Effects chief 
when tis new, yet not till it hath been uſed a conſiderable time. | 
Theſe Effects are to dry up the Milk in Women, to cauſe ſometimes mi- 
lign Fevers, accompany'd with Drowſineſs and Raving, to breed the Gan- 
grene in Arms, but moſt in Legs, which ordinarily are corrupted firſt, and 
to which this Diſtemper faſtens it ſelf, as the Scorbute doth. This Corryp- 
tion is preceded by a certain Stupefaction in the Legs, upon which follows: 
little Pain, and ſome Swelling without Inflammation, and the Skin becomes 
cold and livid. The Gangrene begins at the Center of the Part, and ap- 
pears not at the Skin till a long while after, ſo that People are often obliged 
to open the Skin, to find only the Gangrene lurking under it. 

The only Remedy for this Gangrene is to cut off the Part affected: If i 
be not cut off, it becomes dry and lean, as if the Skin were glued over the 
Bones; and tis of a dreadful Blackneſs, without Rottenneſs. * 

Whilſt the Legs are drying up, the Gangrene aſcends to the Shoulders, ud 
one knows not which way it communicates it ſelf. | 

We have not as yet lighted upon a Specifick Remedy againſt this Evil 
There is ſome hope of preventing it by hot Spirits and volatile Salts. The 
Orvietan and Pty ſan of Lupins do conſiderable good to the Perſon diſtemper, 
Poor People are almoſt only ſubjeC to theſe Evils. | 

M. Tuilier alſo writes word, that in 1675 he ſaw much of this cornuted 
Grain among the Rye of the Country of Gaſtinois; and that the Count!) 
People told him, that there was much more of it this Year 1676, than tie 
laſt Year, and that it cauſed great Diſorders : and yet tis certain that th 
Summer hath been rather cold than hot, and that there hath not been a0) 
conſiderably intemperate Weather this Year, but exceſs of Wet. 

However, it may be doubted, whether theſe Gangrenes are the Effects d 
this Corn eaten, or whether the corruption of the Rye, and that of the parts" 
the Bodies of Men, are not Accidents equally derivable from the ſame Cor 
ſtitution of the Air, and independent the one from the other. Yet M. Tu 
lier has aſſur d M. Doddard, that in the Year 1630, which was fatal to tbe 


Poor of the Countries ſubje& to theſe Evils, he being at Sully, and wy 
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underſtood by a Phyſician and Chirurgeon, that the cornuted Rye was the 
Cauſe of the Gangrenes that were then very frequent, being deſirous to ſa- 
tisfy himſelf whether this Grain was indeed the Cauſe thereof, he gave of 


it to ſeyeral Animals, which died of it. 


VI. Malt is made in Scotland of no other Grain but Barley, whereof there 
are 2 kinds; one which hath 4 Rows of Grain on the Ear, the other 2 Rows. K. 


The firſt is the more commonly uſed, but the other makes the beſt Malt, Murray. v. 
The more recently Barley hath been threſhed, it makes the better Malt; P. 85. 


but if it hath been threſh'd ſix Weeks, or upwards, it proves not good Malt, 
unleſs it be kept in one equal Temper ; whereof jt eaſily fails, eſpecially if 
it be kept up againſt a Wall ; for that which lies in the middle of the Heap 
is freſheſt ; that which lies on the out- ſides and at top is over-dry'd, that 
which is next the Wall ſhoots forth, and that which is at the bottom rots 
So that ſome Grains do not come well (as they call it) that is, never get. 
that right mellow Temper Malt ought to have, and fo ſpoil all the reſt : 
For thus ſome Grains come well, ſome not at all, ſome half, and ſome too 
much, 
The beſt way to preſerve threſhed Barley long in good Temper, is not 
to ſeparate the Chaft from it; but as long as it is unthreſhed, it is always 
. Breyers uſe to keep their Barley in large Rooms on boarded Floors, 
Ri about a Foot in depth, and ſo turned over now and then with Scoo 
Barley that hath been over-heated in the Stacks or Barns, before it be ſe- 
parated from the. Straw, .will never prove good for Malt, nor any other 
Uſe.- But tho it heat a little after it is threſhed and kept in the Chaff, it 
will not be the worſe, but rather the better for it, for then it will come 
the ſooner, and more equally. A mixture of Barley that grows on ſeveral 
Grounds, never proves good Malt, becauſe it comes nat equally : So that 
the beſt Barley to make Malt of, is that which grows in one Field, and is 
kept and threſhed together. be iba if gener ns 
ake then good Barley newly threſhed, and well purged from the Chaff, 
and put hereof eight Bolls, that js about ſix En 1 Quarters, in a Stone 
Trough ; where let it infuſe till the Water be of a bright reddiſh Colour, 
Which will be io about three Days, more or leſs, according to the Moiſtneſs 
or nels, Smallneſs or Bigneſs of the Grain, Seaſon of the Year, or - 
per of the Weather. * In Summer Malt never makes well ; in Winter it Ain 
need longer Infuſion than in the Spring or Autumn. main nn, 
It may be known when ſteep'd enough, by other Marks beſides the Co- 
lour of the Water, as the exceſſive ſwelling of the Grain, or if over-ſteep'd, 
by too much Softneſs; being, when in the right Temper, like that Barley 
which is prepared to make Broth of. went ge ona ni dans 
When the Barley is ſufficiently ſteeped, take it out of the Trough, and 
lay it on Heaps, ſo let the Water drain from it : Then, after two or three 
Hours, turn it over with a Scoop, and lay it in a new Heap about 20 or 
24 Inches deep. 5 


: - 
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This Heap they call the coming Heap, and in the managing of this Heap 
aright lies the greateſt Skill. In this Heap it will lie 40 Hours, more gr 
leſs, according to the forementioned Qualities of the Grain, &c. before it 
come to the right temper of Malt ; which that it may do equally, is mo 
to be deſired. G 6 | 

Whilſt it lies in this Heap, it is to be carefully lcok'd to, after the {rf 
15 or 16 Hours : For about that time the Grain will begin to put forth the 
Root, which when they have equally and fully done, the Malt muſt within 
an Hour after be turned over with a Scoop, otherwiſe the Grains will be— 
gin to put forth the Blade or Spire alſo, which by all means muſt be pre- 
vented ; for hereby the Malt will be utterly ſpoil'd, both as to the ple: 

ſantneſs of Taſte and Strength. | 

If all the Malt comes not equally, becauſe that which lies in the middle 
being warmeſt, will uſually come firſt, tuun it over, ſo as the outmoſt may 
lie inmoſt, and ſo leave it till all become alike. 

So ſoon as the Malt is ſufficiently come, turn it over, and ſpread it to 
depth not exceeding 5 or 6 Inches; and by that time it is all ſpread out, 
begin and turn it over and over again, three or four times. Afterwards, 
turn it over in like manner once in 4 or 5 Hours, making the Heap thicker 
by degrees, and continuing ſo to do conſtantly, for the ſpace of 48 Hours 
at lea This frequent turning it over cools, dries, and deads the Grain, 
whereby 1t becomes. mellow, melts eaſily 'in Brewing, and then feparates 


entirely from the Husk. 
Then throw up the Malt into a Heap, as high as you can ; where let it 
lie till it grows as hot as your Hand can endure it, which uſually comes to 
paſs in ſome 30 Hours ſpace. This perfe&s the ſweetneſs and melloynes 
of the Malt. | e bene ; 
After the Malt is ſufficiently heated, throw it abroad to cool, andturnit 
over again about 6 or 8 Hours after, and then dry it upon a Kiln ; where 
after one Fire, which muſt ſerve for 24 Hours, give it another more ſlow, 
and if need be, a third. For if the Malt be not throughly dry'd, it cannot 
be well ground, neither will it diſſolve well in the Brewing, and the Ale 
it makes will be red, bitter, and will not keep. ; 
The beſt Fewel is Peat, the next Charcoal, made of Pit-coal or Cinders 
Heath-Broom and Furzes are naught. If there be not enough of one 


Taft burn the beſt firſt, for that gives the ſtrongeſt Impreſſion as to the 
e. 


The Gras- VII. 1. All the 12 Companies of London, and ſome other Companies, 2d 
7H. private Perſons, have their Granaries at the Bridge. houſe in Spur! 
Merric (here are a Juſtice of the Peace, a Steward, and two Maſters.) Theſe Gf. 
u.25- P-464. naries are built on two ſides of an oblong Square; one whereof ſtands Nori 
and South, and is near 100 Yards long; whoſe Lettice- Windows reſped 
North-Eaſt ; the other ſide may be about 50 Yards long; the Windows loc 


to the North, and the oppoſite ſides have no Apertures. All the 


24 
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are about a Yard high, without any Shutters, and run on in a continued Se- 
ries, with very ſmall Partitions, ſufficient only to nail the Lettices to; each 
of them is 3 or 4Stories high. The Ground or lowermoſt Story, 12 Foot 
from the Ground, is uſed only for a Ware-houſe, &c. To ſettle the firſt Sto- 
ry upon ſtrong Pillars, fortify'd with Spikes of Iron, that no Vermin mighr 
get up, would make that Story fitter for drying of Corn, and more perfla- 
tile. In ſome Places they put, in all the Inſide of their Rooms, Iron Wire of 
ſo narrow Meſhes, that neither Rats nor Mice can get thro them, 2 or 3 
Foot deep. Others ere&, on all fides, Boards of Timber, and faſten others 
to the top of the perpendicular one, lying either parallel to the Horizon, 
or ſo that they make an acute Angle with the former, to the ſame purpoſe : 
For, beſides the devouring of the Grain, the Excrements and Urine of that 
Vermin moiſtening the Wheat or Rye, make them apt to corrupt and breed 
Weevels. 

The two main Conſidefables in building theſe Granaries, are, to make 
them ſtrong, and to expoſe them to the moll drying Winds. 
The ordering of their Corn is this, in Kent, to ſeparate the Duſt and other 
Impurities in it, whenꝰ tis threſh'd, they throw it in Shovels, from one ſide 
to the other, which the longer it is, the better; by which means all ſuch 
Impurities remain in the middle, betwixt the two Heaps of Corn, which 
they skreen to part the Corn that is good, from the ſaid Impurities. Then 
when they bring the Grain into the Granaries, they lay it about half a Foot 
thick, and turn it twice a Week, and once in that time skreen it; and this 
for 2 Months ſpace. After that they lay it a Foot thick for 2 Months or more, 
turning it once or twice a Week, and skreen it proportionably, accordin 
as the drying Seaſon is, ſeldomer or oftner. After 5 or Months they raiſe 
it to 2 Foot in height, and turn it once a Fortnight, and skreen it once a 
Month, as occaſion is. After a Year, they lay it two and a half, or; Foot 
deep, and turn it once in three Weeks, or a Month, and skreen it propor- 
tionably. | | 
When it hath lain 2 Years or more, they turn it once in 2 Months, and 
gkreen it once a Quarter, and ſo on, as they find it in Brightneſs, Hardneſs, 
and Dryneſs. The oftner theſe 2 things are done, the better the Grain 
roves. They leave an empty Space about a Yard wide on all ſides of the 
oom, and at 6 Foot diſtance, thro the whole Area, empty of Corn; into 
which empty Places they turn the Corn as often as 'tis needful. 

In Kent they make 2 ſquare Holes in both the ends of the Floor, and one 
round in the middle: by which they throw the Corn from the upper into the 
lower Rooms, & contra, to air and dry it the better. 

The Skreens are made with 2 Partitions, to ſeparate the Duſt from the 
Corn, which falls into a Bag; and when ſufficiently full, is caſt away, the 
good Corn remaining behind. | 

Corn has been kept in London Granaries 32 Years, and the longer tis kept 
the more Flower it yields, in proportionto the quantity of Corn, and makes 
the porer and whiter Pread ; the ſuperfluous Humidity only evapora- 


ting. 
2. Dr. 
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4, Bere. 2, Dr. Pell mention'd at a Meeting of the Royal Society, that they keey 


By Dr. Pell, 3 . 
ib. 5 Corn at Zurich in Helvetia $0 Years. 


In Dantzick 3. Obſerving Merchants and Travellers tell us, that the Granaries of 

and Muſco- Dantzick are generally 7 Stories high, and ſome 9 Stories; having each of 

8 ib. them a Funnel, to let the Corn run down from one Floor to another, there- 
by chiefly ſaving the Labour and Charges of carry ing it down. And then, 
that they in that Town are built altogether ſurrounded with Water, where. 
by the Ships have the Conveniency of lying cloſe to them, to take in thei; 
Lading. No Houſes are ſufter'd to be built near them, to be thereby ſe. 
cured from the Caſualties of Fire. 
Thoſe of Maſcovy are made under-ground, by digging a deep Pit, of 2. 
moſt the Figure of a Sugar-Loaf, broad below, and narrow at the Top; 
the Sides well plaiſtered round about, and the Top very cloſely covered 
with Stone. 

The People of that Country are ſo very careful, to have the Corn vel 
dried, before they put it into thoſe ſubterraneous Granaries, that when the 
Weather of that Northern Climate ſerves not to dry it ſufficiently, they heat 
their Barns by the means of great Ovens ; and thereby well drying their 

Corn, ſupply the Deficiency of their ſhort Summer. 


Turnep and VIII. I. In the Year 1629, and 1630, there was a Dearth in England; and 
_— z much Talk they had then, that in London they had a way to knead and fer- 
Dr. Beal, », ment boil'd Turneps with a ſmall Quantity of Meal, and that it made bet- 
F. Side ter Bread for Whiteneſs, Pleaſantneſs, Laſting and Wholſomneſs, than is 
made of the fineſt Flower or Wheat. Turneps, Rapes, Carrots, Parſaeps, 
Potatoes, and other Roots, lie ſafe under Ground from ſcorching heat, and 
are ſaid to thrive beſt in the greateſt Rain. Potatoes were a Relief to [ani 
in their laſt Famine. They yield Meat and Drink. 
Turnep 2. The Dearneſs of all ſorts of Corn in 1693, occaſion d many poor Peo- 
Afr. Sam. ple in Eſſex to make Bread of Turneps. The way of making it is this, they 
Dale, ».205. take pill'd Turneps, and boil them in Water until they are ſoft or tender; 
*97% then preſſing ſtrongly out the Juice, they mix them with their Weight of 
Wheat-Meal ; then adding Salt and Yeaſt, of each q. . and warm Water, 
they knead it up as other Dough or Paſte ; which having lain a little 
while to ferment, they order and bake it as common Bread. This Tur 
nep-Pread, to the Eye, is not to be diſtinguiſhed from common Wheaten 
or Houſhold Bread ; neither doth the Scent much betray it, eſpecially when 
cold; only to dainty and nice Palates, the Turneps are a little, and but 4 
little perceived. | 


3838 IX. The Corn uſed in Næw- England before the Engliſh planted there, I 
Mr. win-" call'd by the Natives Weachin, and is known by the Name of Maize in ſome 
— — Southern Parts of America. The Ear is for the moſt part about a Span long, 
compoſed of ſeveral, commonly 8 Rows of Grain, or more, according te 
the Goodneſs of the Ground; and in each Row, uſually above 30 wow. 
It is of various Colours, as red, white, yellow, blue, olive, —_ 


U 
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black, ſpeckled, ſtriped, &c. ſometimes in the ſame Field and the ſame 
Ear. But the white and yellow are the moſt common. 

The Ear is clothed and armed with ſeveral ſtrong thick Husks, not only 
defending it from the cold of the Night, (being the latter end of Seprember, 
in ſome Parts, before it be full ripe) and from unſeaſonable Rains ; but al- 
ſo from the Crows, Starlings, and other Birds ; which being allur'd by the 
ſweetneſs of the Corn before it hardeneth, come then in great Flights into 
the aq and pecking thro the top of the Cover, devour as faras they can 
reach. | 
The Stalk groweth to the height of 6 or 8 Feet, more or leſs, accordi 
to the condition of the Ground, or kind of Seed. The Virginian growe 
taller than that of Neu- England. And there is another — uſed by the 
Northern Iudians far up in the Country, that groweth much ſhorter than that 
of Neu- England. Tis always jointed like a Cane, and is full of ſweet Juice, 
like the Sugar Cane; and a Syrup as ſweet as Sugar may be made of it, as 
hath been often tryed. And Meat ſweetned with it, hath not been diſt in- 

uiſhed from the like ſweetned with Sugar. At every Joint there are long 
Liana almoſt like Flags, and at the top a Bunch of Flowers, like the Bloſ- 
ſoms of Rye. | 

It is planted between the middle of March and the beginning of June; 
but moſt commonly from the middle of April to the middle of May. 

In the more Northerly Parts they have a peculiar kind call'd Mohausks- 
rn, which, tho planted in June, will be ripe in Seaſon. The Stalks of 
this kind are ſhorter, and the Ears grow near to the bottom of the Stalks, 
and are-generally of divers Colours. 

r of planting is in Rows, at equal diſtance every way, about 

They open the Earth with an Hoe, taking away the Surface 3 or 4 In- 
ches deep, and the breadth of the Hoe; and ſo throw in 4 or 5 Grains, a 
little diſtant one from another, and cover them with Earth. If two or three 
ow, it may do well, for ſome of them are uſually deſtroyed by Birds, or 
ouſe-Squirrels. . 

The Corn grown up an Hand's length, they cut up the Weeds, and looſen 
the Earth about it, with a broad Hoe, repeating this Labour as the Weeds 
grow. When the Stalk begins to grow high, they draw a little Earth about 
it, and upon the putting forth of the Ear, ſo much as to make a little Hill, 
= a Hop Hill; after this they have no other Buſineſs about it till Har- 
veſt, 

After *tis gathered, it muſt, except laid very thin, be preſently ſtripped 
from the Husks, otherwiſe it will 2 ror. fey and — — 
The common way (which they call Tracing)is to weave the Ears together in 
long Traces by ſome parts of the Husks left thereon. Theſe Traces they 
hang upon-Stages, or other Bearers within Doors, or without : For, hung 


in that manner, they will keep good and ſweet all the W inter after, tho ex- 
poſed to all Weathers. 


The 
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The Natives commonly threſh it as they gather it, dry it well on Mats in 
the Sun, and then beſtow it in Holes in the Ground (which are their 
Barns) well lined with withered Graſs and Mats, and then covered with 
the like, and over all with Earth; and ſo it's kept very well, till they uſe 
it. | 

The Engliſh have now taken to a better way of Planting by the help of 
the Plow, in this manner: In the Planting-time they plow ſingle Furroys 
thro the whole Field, about 6 Foot diſtant, more or leſs, as they ſee conre- 
nient : To theſe they plow others acroſs at the ſame diſtance. Wheretheſ: 
meet they throw in the Corn, and cover it either with the Hoe, or by run- 
ning another Furrow with the Plow. When the Weeds begin to over-toy 
the Corn, then they plough over the reſt of the Field between the planted 
Furrows, and ſo turn in the Weeds. This is repeated where they begin to 
hill the Corn with the Hoe ; and ſo the Ground is better looſened than with 
the Hoe, and the Roots of the Corn have more liberty to ſpread, 

Where any Weeds eſcape the Plow, they uſe the Hoe. 

Where the Ground is bad and worn out, the Indians us'd to put 2 or; of 
the Fiſhes call'd Aloofes, under or adjacent to each Corn-hill, where they 

had many cimes a Crop double to what the Ground would have otherwiſe 
produced. The Exgliſb alſo have learn'd the like Husbandry, where theſe 
Aloofes come up in great Plenty, or where they are near the Fiſhing-ſtages ; 
having there the Heads and Garbage of Cod-fiſh in abundance, at no charge 
but the fetching. | 

The Fields thus ploughed for this Corn, after the Crop is off, are almoſt 
as well fitted for Englj/h Corn, eſpecially Summer Grain, as Peaſon or Sum- 
mer Wheat; as if lying fallow, they had a very good Summer Tilth. 

The Indians, and ſome Exgliſß (eſpecially in good Ground, and well fiſh'd) 

at every Corn-hill, plant with the Corn a kind of French or Turkey Beans: 
The Stalks of the Corn ſerving inſtead of Poles for the Beans to climb up 
with. And inthe vacant laces between the Hills, they will plant Squaſhes 
and Pompions, loading the Ground with as much as it will bear. And ma- 
1 after the laſt Weeding, ſprinkle Turnep- ſeed between the Hills, and ſo, 
ter the Harveſt, have a good Crop of Turneps. The Stalks of this Corn, 
cut up before too much dried, and ſo laid up, are good Winter-Fodder tor 
Cattle. But they uſually leave them on the Grand - the Cattle to feed on. 
The Husks about the Ear are good Fodder, given for Change ſometimes + 
ter Hay. The Indian Women flit them into narrow Parts, and ſo wea's 
them artificially into Baskets of ſeveral Faſhions. 

This Corn the Indians dreſſed ſeveral Ways for their Food; ſometimes 
boiling it whole till it ſwell'd and became tender, and ſo either cating it 4 
lone, or with their Fiſh or Veniſon inſtead of Bread; ſometimes bruiling i 
in Mortars, and ſo boiling it; but commonly this way, viz. by parching i 
in Aſhes or Embers, ſo artificially ſtirring it, as without burning to be ve- 
ry tender, and turn'd almoſt inſide outward, . and alſo white and tlov- 
ry. This they ſift very well from the Aſhes, and beat it in their wooden 


 Mortars with a long Stone for a Peſtle, into fine Meal. This is a 1 
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Food at home, and eſpecially when they travel, being put up in a Bag, 

and ſo at all times ready for eating either dry or mixt with Water. They 

find it very wholeſom Diet: And the Exgliſʒ ſometimes for Novelty will 
rocure ſome of this to be made by the Iadian Women, adding Milk or 
ugar and Water to it, as they 12 81 

The Iadians have another ſort of Proviſion out of this Corn, which they 
call ſweet Corn. When the Corn in the Ear is full, while it is yet green, 
it hath a very ſweet Taſte. This they gather, boil, and then dry, and ſo 
put it up into Bags or Baskets for their uſe; boiling it again, either whole, 
or grolly beaten, when they eat it, either by it ſelf, or amongſt their Fiſh, 
or Veniſon, or Beavers, or other Fleſh, accounting it a principal Diſh. 

Theſe green and ſweet Ears they ſometimes before the Fire, or in 
the Embers, and ſo eat the Corn; by which means, they have ſufficient 
ſupply of Food, tho their old ſtore be done. | 

The Engliſh, of the full ripe Corn ground, make very good Bread: But 
tis not ordered as other Corn, For if it be mixed into ſtiff Paſte, it will 
not be ſo good, as if made only a little ſtiffer than for Puddi and ſo ba- 
ked in a very hot Oven, ſtanding therein all Day, or all Night. Becauſe 
upon the firſt pouring of it on the Oven Floor, it ſpreads abroad, they pour 
a ſecond Layer or heap upon every firſt, and thereby make ſo many Loaves, 
which if baked enough, and good, will be of a deep yellowiſh Colour; if 
otherwiſe, white. 

It is alſo ſometimes mixed with half, or a third part of Rye or Wheat ; 
meal, and ſo with Leaven or Yeaſt, made into Loaves of very good Bread. 

Before they had Mills, having firſt watered and husked the Corn, and 
then beaten it in wooden Mortars, the coarſer part ſifted from the Meal, and 
ſeparated from the looſe Hulls by the Wind, they boiled to a thick Batter : 
to which, being cold, they added ſo much of the fine Meal as would ſerve 
to ſtiffen it into Paſte, whereof they made very good Bread. 

The beſt ſort of Food which the Engliſh make of this Corn, is that they 
call Samp. Having firſt watered it about half an Hour, and then beaten 
itin a Mortar, orelſe ground it in a Hand or other Mill, into the bigneſs 
of Rice, they next ſift the Flower, and winnow the Hulls from it; then 
they boil it gently till it be tender, and ſo with Milk, or Butter and 
Sugar, make it into a very pleaſant and wholeſome Diſh. | | 

his was the moſt uſual Diet of the firſt Planters in theſe Parts, and is 
ſill in uſe amongſt them, as well in Fevers as in Health; and was often p 
ſeribed by the learned Dr. Wilſon to his Patients in London. And of the 
Indians that live much upon this Corn, the Exrglih moſt acquainted with 
them, have been informed by them, that the Diſeaſe of the Stone is very 
ſeldom known amongſt them. 

The Exgliſß have alſo found out a way to make very good Beer of this 
Grain, that is, either of Bread made hereof, or elſe by Malting it. The 
way of making Beer of Bread, is by breaking or cutting it into great 
Lumps, about as big as a Man's Fiſt, to be maſhed, and ſo proceeded with 
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as Malt, and the impregnated Liquor, as Wort, either adding or omitting 
Hops, as is deſired. 

To make good Malt of this Corn, a'particular way muſt be taken. The 
Barley Malt-maſters have uſed all their Skill to make good Malt hereof th: | 
ordinary way, but cannot eſtect it; that is, that the whole Grain be malte 
and tender and flowry, as in other Malt. For it is found by Experience 
that this Corn before it be fully malted, muſt ſprout out both ways, i 1 
both Root and Blade to a great Length, of a Finger at leaſt, if more, the 
better. For which, it muſt be laid upon an Heap a convenient time; where- 
in on the one hand, if it lieth of a ſufficient thickneſs for coming, it will 
quickly heat and mould, and the tender Sprouts be ſo entangled, that the 
leaſt opening of the heap break them off, and ſo hinders the further Mat- 
ration of the Grain into Malt; On the other, if it be ſtirr'd and opend 
to prevent too much heating, the Sprouts which have begun to ſhoot, ceaſe 
growing, and conſequently the Corn again ceaſeth to be promoted to the 
mellowneſs of Malt. 

To avoid all theſe Difficulties, this way was tried and found effecul. 
Take away the top of the Earth in a Garden or Field 2 or 3 Inches, throy- 
ing it up half one way and half the other; then lay the Corn for Malt, al 
over the Ground ſo as to cover it, then cover the Corn with the Earth that n 
was pared off, and there is no more to do, till you ſee all the plat of Ground y 
like a green Field, covered over with the ſprouts of Corn, which will be 
within 10 Days or a Fortnight, according to the time of the Year ; then 
take it up and ſhake the Earth from it, and dry it; for the Roots will beſo 2 
intangled together, that it may be raiſed up in great Pieces. To male it 1 
very clean, it may be waſhed, and then preſently dry'd on a Kiln, or inthe 
Sun, or fpread thin on a Chamber-Floor, 
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This way every Grain that is $900 will grow, and be mellow, flowry t 
and very ſweet ; and the Beer made of it, will be wholeſom, pleaſant and G 
of a good brown Colour; yet Beer made of the Bread as aforeſaid, is as L 


well coloured, as wholeſome and pleaſant, and more durable, this there- 
fore is moſt in uſe. 


Improve- N. 1. The greateſt Profit that ever I have heard of the Field White Peaſe, . 


ment to be 


8 55 has been 20 Barrels reap'd for one ſown; But Maize will yield more than * 
Maize, 2000 for one. I made an experiment in /re/and, with a Grappe of 8 Sides, 

ir Richard 2 . . 4 | A ſo 
Bulkley. n. Or Rows, having in each 30 Grains, (which grew in Brandenburg) in good 5 


20g. p. 928, Orchard Ground, which had been indeed dung'd for ſome other Legumes 
the laſt Year, and fow'd them in Rows; each Row being about a Yard + th 
ſunder, and each Grain about a Foot aſunder in the Row, taking care to 


preſerve them from the Mice till above Ground. Now out of each Grain * 
come up 3, 4, 5 or 6 Stems, (my Swiſs ſays, he rarely has ſeen above 2 or 3 & 
elſewhere) every of which Stems had 4, 3 or 2 of theſe Grappes. So that we 0 
may ſuppoſe, that each Grain will give 3 ſtrong Stems, and each of thele A 


' Stems 3 Grappes, and each Grappe 240 Grains, which makes 2 160 * 
| ere 
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There are ſome things very odd in the manner of its Growth, it firſt ſends 
up a thick reedy Stalk, about a Yard high, with long Leaves of a very thick 
woody Subſtance, and half a Yard long enwrapping the Stalk, jult like the 
Iris. Ar the top of this Stalk, when the Leaves open, there appear 20 or 
30 Ears, as it were of our unripe Wheat, but this when it is opened mult be 
plucked away, for it is nothing but the Flower; and what is molt ſurpri- 
zing, the Fruit comes not where the Flower was, but on the inner fide of 
every Leaf, where it joyns to the Stem, comes forth, after a time, a large 
Shoot, thicker than ones Wriſt, at the end of which hangs out a bundle of 
fine Strings, like a Horſe-tail, which is the true Flower of the Plant. As 
this withers, the Fruit grows on within, being envelop'd in a great num- 
ber of Leaves, which when they are withered, the Fruit is ripe, (but is ne- 
ver naked while on the Stalks) and muſt then be taken off, and hung up to 
dry, or kept in Cheſts, It will ſerve for all the uſes of the White Pea (to 
which Grain it is the moſt like in Taſt and Figure) either in Bread, (with 
Wheat) or Soup, or Pudding, or with Pork. 

2. It the Maize be equal in goodneſs to Peas, and anAcre planted with it, f 
it will certainly yield more than one ſown with Peaſe, without impoveriſh- LEE 
ing the Land, then indeed it will be advantageous to plant it; but if only 939. 
an equal Quantity, then tho one Grain ſhould yield a 1000 fold, all the 
Advantage will be in the difference of the Seed, which is not very conſi- 
derable ; and which the Compendium of ſowing above ſetting may in ſome 
meaſure countervail. TEE. ns 

By Sir Richard's Deſcription of it, I am confirm'd in my Opinion, That 
there are two really diſtin& Species of Maize; for what I have ſeen cultiva- 
ted in Gardens, and have my ſelf planted, ariſeth to double the Stature he 
aſcribes to this, that is, 7, 8, or 10 Feet ; and beſides, withus, never brin 
the Seed near to Perfection. But that I have ſeen planted in the Fields in 
Germany, is of about the ſame height with Sir Richard's, and ripens the Seed. 
Libel alſo acknowledges two ſorts thus differing. 


XI. A Diſtiller with us (at Newcaſtle) hath made a quantity of an extra- Us err: 
ordinary Spirit of Sugar. It ſeems to be the Reſult of ſome anomalous 3777 
Fermentation: It is ſo ſtrong that no Man is able to ſmell it in an open wn 
Veſſel, without being made almoſt breathleſs; neither do I think the Per- — 
ſon that made it, can make it again. It was drawn from bare Sugar-wa- 130. p. 766. 
ter (which is nothing but the Water where with the Molds, Aprons, &c. 
are waſhed) fermented with the Scum ; and it was ſo exceedingly Volatile, 
that it would not be carried, but loſt all its Force in the Carriage, tho it 
was very well ſtop'd. Wt AE [edit 

XII. Saffron-heads planted in a black rich ſandy Mold, or in a mixt ſan- N. cutter 
dy Land, between white and red, 22 the greater ſtore of Saffron. A ff en. 
Clay, or ſtiff Ground, be it never ſo rich, produceth little Saffron, tho In- Howard. ». 
creaſe of Heads or Roots, if the Winter prove mild and dry; but the extre- 3% P. 50. 
mity of Cold and Moiſture will rot them, So that the fineſt light ſandy. 

Mold, of an indifferent Fatneſs, is eſteemed moſt pioſital le. 
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Plow the Ground in the beginning of April, and lay it very ſmooth and 
level. | 
About 3 Weeks or a Month after, ſpread upon every Acre 20 Loads c 
rotten Dung, and plow it 1n. 
At Midſummer plow it again, and plant the Saffron-Heads in Rows, every 
way 3 Inches diſtant one from another, and 3 Inches _ | 

The moſt expedite way of Planting, is to make a Trench the whole 
length of the Field, 3 Inches deep, with a Spit-ſhovel. The Spit- ſhoyel i; 
to be made of a thin ſtreight Iron 10 Inches long, and 5 Inches broad, with 
a Socket in the fide of it to put to a Staff or Handle. Lay the Saffron- 
heads; Inches diſtant in the Trench, and with the Shovel ſpit up; Inches 
of Earth upon them. | | 

Obſerve this Order in planting of whole Fields, whereby the Heads wil 
lie every way 3 Inches one from another. Only Paths or ſhallow Trenches 
are to be left 2 or 3 Yards aſunder, which ſerve every Year to lay the Weeds 
to rot, that are to be weeded and pared off the Ground, 


As ſoon as the Heads begin to ſhoot or ſpeer within the Ground, which 


is uſually a Fortnight before Michaelmas, hoe or pare the Ground all over 
very thin, and rake lightly all the Weeds and Graſs very clean, leſt it choak 
the Flowers, which will ſoon after appear; and are then to be gather, 
and the Saffron to be picked and dried for uſe. 

The Ground muſt be very carefully fenced from Sheep or Cattle, which 
by treading break the Saffron-graſs, and make the Chives come up ſmall. 

In May, the Saffron-graſs will be quite withered away; after which the 
Weeds and Graſs the Ground produceth, may be cut or mowed off from time 
to time to feed Cattle till about Michaelmas, at which time the Heads will 
begin to ſpear within the Ground. Then hoe, pare and rake the Ground 
Clean as before, for a ſecond 8 The like Directions are to be obſerved 
the next Lear for a third Crop. The Midſummer following, dig up all the 
Saſfron-heaps, and plant them again in another new Ground, dunged and 
ordered as aforeſaid, wherein no Saffron hath been planted, at leaſt not 
within 7 Hours. | 

The Flowers are to be gathered as ſoon as they come up, before they are 
full blown, whether wet or dry. 

Pick out the Chives clean from the Shells or Flowers, and ſprinkle them 
2 or 3 Fingers thick, very equally on a double Saffron-paper. Lay this on 
the Hair-cloth of the Saffron-Kiln, and cover it with 2 or more Saffron- 
papers, a piece of woollen Cloth, or thick Bays, and a Cuſhion of Canras, 
or Sackcloth, fill'd with Barley-ſtraw, whereon lay the Kiln Board. 

Put into the Kiln, throughly kindled, Charcoal, Oven-Coals, or tht 
like, keeping it ſo hot, that you can hardly endure your Fingers between 
the Paper and the Hair-cloth. | 

After an Hour or more turn in the Edges of the Cake with a Knife, and 
looſen it from the Paper. If it ſtick faſt, wet the out- ſide of the Paper with 
a Feather dipt in Beer, and then dry the Papers. Turn the Cake, that 
both ſides may be of a Colour. i 


* 
_ 
7 


( 637) 

If it ſtick again to the Paper, looſen it, and then dry it with a very gen- 
tle Heat, with the addition of a quarter of 100 J. Weight laid upon the 

iln- board. ̃ 
Nhe Safiron Cake being ſufficiently dried, is fit for uſe, and will laſt a a 
good many Years, being wrapt up and kept cloſe. _ 
The beſt Saffron is that which conſiſts of the thickeſt and ſhorteſt Chives, 
of a high red and — Colour, both without and within alike. 

Saftron is oftentimes burnt, and in Knots, ſpotted and mixed with the 
Yellows that are within the Shells. 

It's uſually obſerved, that one Acre doth yield, at the leaſt, 12 Pounds of 
good Saffron one Year with another; and ſome Years 20 Pounds. 

Good Saffron is ſeldom or never ſold at ſo low a Rate as 30 Shillings per 

Pound, frequently at 3 Pounds per Pound, and upwards. Wherefore one 

Acre bearing 12 Pounds at 40 Shillings per Pound, cometh to 24 Pound per 

Annum. 

The gathering and picking of one Pound of Saffron is worth one Shil- 
ling, which cometh to 12 Shillings per Acre. | 

The Fire and Care of drying may come to 3 Shillings more, at 6 Pence 

the Pound; which is in all 15 Shillings. 

The Graſs that is mow'd and cut off the Ground for the uſe of Cattle, 

will be very near worth as much as will countervail the picking and drying 

the Saffron ; the Soil being enriched, not only by the Dung, but the Saffron 

it ſelf, as appears by the rich Crops the Ground yields for ſeveral Years 

after, without any other Manuring or Improvement. 

Sixteen Quarters of Saffron-Heads are ſufficient to plant one Acre. A 
Quarter of theſe Heads is uſually ſold in the Place for 10 Shillings, which 
comes to 8 Pounds per Acre. i 

Twenty Loads of rotten Dung laid on the Ground, may be worth 40 Shil- 
ings at 12 Pence a Load for the Dung, and as much for Carriage into the 

ell: - ah TY 

For thrice ploughing the Ground 20 Shillings. 

For planting the Heads about 4 Pounds. Which in the whole makes 14 
Pounds the Charges of planting an Acre, which will bear 3 Crops. 

So that all things reaſonably computed, it appears that an Acre of Saffron 
will be worth, notwithſtanding all Caſualties, one Year with another, over 
and above the 14 Pounds charges, for the firſt Year's Planting (at the leaſt) 
20Pounds per Annum : Beſides the great Increaſe of the Safſron-Heads, which 
will be as three for one. | | | 

The Kiln conſiſts of an Oaken Frame, lathed on every fide ; 12 Inches 
ſquare in the bottom, 2 Foot high, and 2 Foot ſquare at the Top; upon 
which is nailed a Hair cloth, and ſtrained hard by Wedges drove into the 
des; a ſquare Board, and a Weight to preſs it down, weighing about a 
quarter ot an Hundred. | + I. 

The Inſides of the Kiln are covered all over with the ſtrongeſt Potters 
Clay, very well wrought with a little Sand, a little above 2 Inches thick. 

The Bottom muſt be lined with Clay 4 or 5 Inches thick, which is the 


Hearth 
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"Hearth to lay the Fire on: Level wherewith is to be made a little Hole to 
put the Fire. The outſide may be plaſtered all over with Lime and Hair 


XIII. The firſt thing appearing of Melons are two Leaves united, here 
call'd Ears (mark'd 11.) out of the midſt of theſe two Ears there ſhoors 


rinay.n,45, ſome Days after, firſt one Leaf, which call the firſt Leaf or Knot (marked 2) 


p. 901. 


Fig. 159. 


and out of the ſame place, after ſome Days more, ſhoots a ſecond, call'd the 
ſecond Knot (mark'd 3.) out of about the midſt of the Stalk of this ſecond 
Knot ſhoots the 3d Knot (mark d 4.) And this 3d Knot it is, which muſt 
be cut at the place mark d 6, without hurting the Branch of the 2d Knot, 
whence this third came ; becauſe that from that Place will ſpring a Branch, 
which we call the firſt Arm, and this Arm will ſhoot forth firſt one Knot, 
then a ſecond, then a third; and this third it is you are to cut again in 
the ſame manner, as was ſaid before. And you muſt be careful to cut theſe 
third Knots, without ſtaying for the ſhooting of the 4th or 5th one. Tou 
ſee out of every Knot come forth Arms or Branches like to the firſt, ſpoken 
of before; and it is at thoſe Arms, that the Melon will be produced. And 
they will be good, if the Foot or Root be well nouriſh'd in good Earth, and 
cheriſl'd by a good Hot-Bed and the Sun. But let the Foot of the Melon 
never paſs into the Dung, nor the Earth be watered but moderately, when 
you ſee it grows too dry, ſo as the Shoot might thereby ſuffer ; which yet 
you muſt not delay till it happen, leſt the Remedy come too late. I wa- 
ter twice or thrice a Week in very hot Weather, and that about Sun-ſet; 
and I cover my Melons with a Straw- Mat from 11 in the Forenoon, to'2 in 
the Afternoon, when the Heat of the Sun is too violent, and too quickly 
conſumes that little Moiſture neceſſary for the Root. And when it rain- 


eth, Icover alſo my Melon-Garden, leſt too much Wet hurt my Fruit. 


If the Root produce too many Branches or Arms, cut away the weakeſt 
of them; and leave none but 3 or 4 of the ſtrongeſt and moſt vigorous, 
and ſuch as have their Knots neareſt to one another. When ] tranſplant my 
Melons from the Nurſery-bed, I put commonly 2 Roots together, except! 
find one very ſtrong ; which I then plant alone, cutting from it neither of 
the Branches that ſhoot from each ſide (mark'd 77) betwixt the one Ear and 
the Leaf before ſpoken of. But when I join two Roots together, I quite 
cut away both the Branches that ſhoot the two Ears, ſtanding one 
over againſt the other, to avoid the diſordering abundance of Branches; 
which alſo would wrong the Foot. | 
The Melons being knit, I leave but twoof them upon each Foot ; chuling 
thoſe that are beſt placed, and next to the firſt and principal Stalk, that is 
to the Heart of the Foot. I alſo take care, to leave none but fair Ones, 
and ſuch as have a ſhort and thick Tail. The Foot alſo of your Melon muſt 
be ſhort, well truſs'd, and not far diſtant from the Ground. Melons of 2 
long Stem, and having the Stalk of the Leaf too long and ſlender, are never 
vigorous ; and cannot yield good Melons. 

It happens ſometimes, that at the very firſt, there ſhoot out, from be- 
tween the two Ears, two. Leaves, tho I above ſpoke but of one: — — 

| | appe 
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happens but ſeldom, and when it does, ſuch two Leaves muſt be reckoned” 
but for one Knot; and afterwards there will ſhoot out a ſecond, then a 
third, &c. and ſo on to 25 or 30, if you be not careful to cut in time. And 
it is at the Extremity of thoſe Branches ſo diſtant, that Melons will grow: 
But they cannot be good, becauſe they are ſo far from the Place, which 
affords them their Nouriſhment. 
I muſt not forget to tell you, that from the midſt betwixt the two Ears, 
and the two firſt Leaves, there ſhoots out yet one Branch more, which ought 
to be kept if vigorous, but cut if weak. 

He that is curious muſt every Day walk often in his Melon · Garden, to 
cut off all the Branches which he ſhall obſerve to be uſeleſs or hurtful. 


muſt not fail to cut away the reſt of that Branch, on this ſide of the Fruit: 
To the end that all the Nouriſhment, that would have been diſperſed into 
the whole Branch, may paſs into that Fruit, which is found at the Extre- 
mity of the Branch ; taking care notwithſtanding, that the Fruit be covered. 
with ſome Leaves of the other Branches, for its better Growth under the 
Shade, 1n thoſe Parts where 'tis very hot. 

There commonly needs no more than 40 Days from the time of a Me- 
jon's knitting to that of its Ripeneſs. 

For the keeping of the Seed, you muſt take no other Seed but ſuch as. 
is found in that part of the Melon, which hath been towards the Sun: 
And at the ſame time you eat the Melons, you muſt well clean ſuch. 
Seeds, and rub them with a Linen Cloth, until they be very clean and 
dry; then put them up in ſome convenient Cloſet till Seed-time. 

Remember not to eat the Melons but ſome 24 Hours after they have 
been gathered; putting them in the mean time in a dry place, neither too 
hot nor too cold, and — from any dry Seents, good or ill. 

Obſerve alſo, to gather them ſeaſonably, when they are neither too ripe 
nor too green, which you may know by their yellowifn Colour, and by their 
Tail commonly ſplitting, and their Smell. A Melon ordinarily requireth 
one Day from the time of its being ſmitten, to that of its being gathered. 
I call that the time of its being ſmitten, when it begins to ſhew its being 
ripe by a little yellowneſs appearing in ſome part or other of it. A Melon 
that ripens too faſt, is never good, ſuch a Ripeneſs not being a good one, 
but proceeding from the poorneſs or ſickneſs of the Foot, which maketh it. 
thus turn ſuddenly. 
The Melon muſt be full, without any Vacuity, which, you know, is diſ- 
cerned by knocking upon it. And the Meat muſt be dry, no Water runnin 
out : Only a little Dew is to appear, iſſuing out of the Pulp; which malt 
be of a very Vermilion Colour. 

Trouble not your ſelf to have big Melons, but good ones. Thoſe who 
coret great Melons, may have their Deſires, either by ſowing Seeds of the 
great Kinds, or by much watering others: Which watering is a thing, 
wherein great Care and Diſcretion is to be uſed. You may judge of _ 

| neceſſity 


- 


Whenever you have a Melon, which comes well knit on a Branch, you 4. p. 553. 


' Leaves, without which the Fruit cannot be good for want of good Nouriq,. 
j men | * 


| 91 By thered ſome Herbs, and (having firſt boil'd them) fryed them with Bacon 
M. 


1.293. for her ow and her Family's Supper. And after they had been about 2 Hon 


p. 875. 


and fell faſter aſleep than ever they had done before. The Man walked ede 


By Dr.Slow, ' 2. Mr Jill. Baxter did me the Favour to ſend for a dry d Sample or Spe- 


id, p. 876. 


— by XV. A Gentleman of my Acquaintance having a Horſe which was tro 


N bled with that ſtubborn Diſeaſe they call the Farcy, employed ſeveral uſual} 


231. P.63 
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neceſſity of watering by the Vigour which is required in the Foot 250 


XIV. 1, About 3 Weeks ago the Wife of one NV. Mithews near Salop gꝛ- 


in Bed, one of the Children (which is dumb, and about 7 Years old) fell ye. 
ry ſick, and ſo did the other 2 preſently after; which obliged the Man and 
his Wife to riſe, and take the Children to the Fire, where they vomited 
and purged, and within half an Hour fell faſt aſleep. They took the 
Children to bed as they were aſleep, and they themſelves went to bed to, 


next Morning about 3 Hours after his uſual time, went to his Labour at 
Mr, Newport's, and ſo by the Strength of his Conſtitution carric it of: 
But he ſays he thought his Chin had been all the Day in a Fire, and v1; 
forced to keep his Hat full of Water by him all the Day long, and frequently 
dipt his Chin in it as he was at his Work. The Woman wakened a whil: 
after her Husband, and being forced to it, got up to look after her little Fa- 
mily Concerns : But ſhe was very ſick, and has continued fo till within theſe 
few Days, ſince which ſhe is very well recovered. One of their Children 
ſlept from that Night (which was Thurſday 3 Weeks) till Monday Evenin; 
following, and then (having juſt only opened her Ey es and made two Sprints, 
without ſpeaking one Word) died immediately. While ſhe was aſleep, En. 
deavours were uſed to waken her, but in vain. The other two Children 
ſlept about 24 Hours, and upon their waking fell a vomiting and purging 
again, which I think ſaved their Lives. Mathews told me he never eat ſo 
leaſant an Herb in his Life: But tis obſerv'd that the Cattle never brou ſe 
it. Tis branched and ſeeded like Spinnage or Mercury, but leaved rather 
like Lake-weed ; the Leaves are dented too. 


cimen, and it proves to be Dog- Mercury; the Stalks, Leaves and Spikes 


greeing exactly in every thing with thoſe of Dog»Mercury or Mercurial. 
perennis repens, Cynocrambe dicta, J. R. | . 


6. efficacious Medicines inſucceſsfully. At length being in a Place wer 

rew a great Quantity of Hemlock, he obſerved the Horſe began to feed 
thereon greedily, eating it up. On which within 3 or 4 Days his Sores 
dried up, and he recovered very faſt. From whence it appears, that the 
Leaves at leaſt of Hemlock are not noxious to ſome Animals, but rather ſa 
lutary. The Seeds alſo ſome Birds, as in our Obſervation Buſtards, vil 
greedily eat. | | 
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XVI. 1. A certain Woman near Kilkenny in Ireland eating by miſtake 4 Rhe 
ſome Root, I ſuppoſe of common Hemlock, among Parſneps, was immedi- dit: Hem- 
ately ſei d with Raving and Madneſs, talked obſcenely, and could not get“, tp 
forbear Dancing. Thus ſhe continued for ſome time, till at length ſhe was Wood. a. 
taken with Epileptick Fits: Of which Diſtemper being committed to my 3 f. 534- 
Charge, ſhe was ſoon cured by the common Method, and has now for ſeve- 

ral Years lived in perfe& Health. What quantity ſhe eat is not known : But 

a piece of Hemlock Root was found on her Trencher. ; 

2. I am in ſome doubt whether it was really the Root of Hemlock, which ) as. J. 
this Woman did eat, and which had chis Effect upon her, and not ſome g.. .f. 
other: Becauſe, 1. Jo. Bauhine, relating two parallel Stories of the effects Hiſt. Plan, 
of Roots which were taken for Parſneps, is of Opinion that they were the — og 3- P. 
Roots of Wild-Cicely, Cicutaria Vulgaris, or Myrrhis Sylveſtris : Becauſe 

(ſaith he) the Roots of it are more like to Parſneps, than thoſe of Cicuta or 
Hemlock. 2. Mr. Ja. Petiver aſſured me, that he ſaw one Mr. Henly eat 3 or 

4 Ounces of Hemlock-Root without the leaſt harm: Whereupon he himſelf 

was encouraged to do the like, eating about half an Ounce. They taſted 
ſomewhat like the Root of Seleri, or Sweet-ſmallage : And he perceived 

no ill Effect, or Inconvenience from the eating of them. 3. The common 

People generally believe that the Roots which cauſe theſe Symptoms, are no 

other than old Parſneps, which have continued ſome Years in the Ground; 

and therefore call them Madneps. | 


XVII. 1. Eight young Lads (about 30 Years ago) went a Fiſhing to a - 
Brook near Clonmel in Ireland, and there meeting with a great Parcel of Oe- Dropmere ; 
uanthe Aquatica Succo Viroſo (in Iriſh Tabou) they miſtook the Roots of it 2 4 
for Sium Aquaticum Roots, and did eat a great deal of them. About 4 or 5 231. p. 34. 
Hours after going home, the eldeſt of them, who was almoſt of Man's Sta- 
ture, without the leaſt previous appearing Diſorder or Complaint, on a ſud- 
den fell down backwards, and lay kicking and ſprawling on the Ground : 
His Countenance ſoon turned very ghaſtly, and he foamed at the Mouth. 
Soon after 4 more were ſeized the ſame way, and they all died before Morn- 
ing; not one of. them having ſpoken a Word from the Moment in which the 
venenate Particles ſurprized the Genus Nervoſum. Of the other three, one 
run ſtark mad, but came to his right Reaſon again the next Morning; 
Another had his Hair and Nails faln off ; and the third (who is my Bro- 
ther-1n-Law, and from whom I had this Account) alone eſcaped, without 
receiving any harm. Whether he eat leſs of this fatal Root, or whether his 
itution, which is to this day "wy Athletick, occafioned it, I cannot tell. 
Tho I am of opinion that his ſpeedy running above 2 Miles home, after 
that he ſaw the firſt young Man fall, together with his drinking a ve- 
ry large Draught of Milk, warm from the Cow, in his Mid-way, were 
of ſingular uſe to him. For his violent Sweating did doubtleſs expel and 
carry off many of the venenoſe Particles, and had a better Effect than per- 
haps the beſt of our Alexipharmicks (which you know are generally Diapho- 
back) might have produced in this Caſe. Beſides, I believe, the Draught of 
Vol. II. Nnnn | warm 
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warm Milk did act its part, by involving the acid or acrimonious poiſon- 
ous Particles, and rendring them unactive, and preventing their ſeizing the 
Genus Nervoſum, till they were expelled per Diaphoreſin. 
There was alſo a Dutchman about 2 Years ſince, within 8 Miles of Cj. 
mel, poiſoned by boyling and eating the Tops of this Plant ſhred into his 
Hoy e. I believe he took it for Apium Paluſtre, which its Leaves much 
reſemble. 
By Mr-Ray, 2. Several parallel! and no leſs tragical Hiſtories of later Date, of the 
D: Nor. ci Miſerable Deſtruction of divers Perſons, by the eating of the Roots of thi 
cu. pernicious and deleterious Plant, I find recorded by Fac. Wepferus, and in 
| the Miſcellanea Curioſa, Dec. 2. An. 6+ 
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The Horned XVIII. Between Penzance and Marketjew in Cormuall, on the ſandy Shore 
MP. ney. grows abundance of Papaver Corniculatum Luteum, or Horned Poppy, with a 
ron, n. 242. yellow Flower, vulgarly called in Hampſhire and Dorſerſhire, Squatmore, or 
r. 263. Bruiſe- Root, (as I was there informed) where they ule it againlt Bruiſes ex- 
ternal and internal. One Charles Worth, dwelling at the half-way Houſe 
between Penzance and Marketjew, cauſed a Pye to be made of the Roots of the 
ſaid Poppy, ſuppoſing them to be Sa- Holly orEringo-Roots (for they had made 
Pyes thereof, which were very pleaſant to them) but the eating of the afore- 
ſaid Pye, whilſt hot, was preſently taken with ſuch a kind of Delirium, that 
he call'd for a white earthen Chamber-Pot, and after having purged by 
Stool into it, he broke it into pieces, and bid the By-ſtanders to ſave them, 
for they were all Gold. The Man and Maid-ſervants, having alſo eat of the 
ſame Pye, became delirious, and fanſied that moſt what they ſaw was Gold. 
A Child in the Cradle having alſo taſted of the Pye, was much doſed, and 
turned its Mouth to and again. And thus they continued for ſome Days 
and then became well. . 

Perhaps the yellow Colour of the Flowers running in their Minds, which 
— eating of the Roots had now deprav d, might beget that Idea of Gold in 

them. | | 
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TheHelmon- XIX. There are two ſorts of the HeImontian Laudanum; the one uſed by 
_ 3 the elder Helmont, the other by his Son. The former was a great Secret 
55. Boyle. Communicated to me by an expert Chymiſt about 15 Years ago : Which be- 
n. 107- F. cauſe I have not leave to publiſh, meeting about 2 Years ago with thi 
25 obliging and very ingenious Perſon E M. Baron Van Helmont, Son to the fi- 
mous Johanne Baptiſta, I obtained from him by Word of Mouth, ſome Di- 
re&ions about the Laudanum he uſes ; which tho he confeſſed, and I ſoon 
perceived, to be differing from his Father's, yet he ſeem'd to think it not 
inferiour and more parable. 

I ſoon after committed it to Writing, leſt it ſhouldeſlip out of my Me- 

mory, and I had his Permiſſion to communicate it for the publick Good. 
- Take of Opium a quarter of a Pound, and of the juice oft Ouinces 4 Pound 
at the leaſt; the Opium being cut into very thin Slices, and then as rer. 
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minc'd to reduce it into ſmaller parts, is to be put into, and well mixed 
with che Liquor, (firſt made luke-warm) and fermented with a moderate 
Heat for 8 or 10 Days, rather more than leſs. Then filter it, and having 
| infuſed in it of Cinnamon, Nutmeg and Cloves, of each an Ounce, or an Qunce 
| and half, let them ſtand 3 or 4 Days more; if it be a full Week, it may be 
ſo much the better. Then filter the Liquor once more, having let it boil 
a Walme or two after the Spices have been put in. This being done, eva- 
porate away the ſuperfluous Water to the conſiſtence of an Extract, or to 
what other conſiſtence you pleaſe. | 

Laſtly incorporate very well with it two Ounces of the beſt Saffron re- 
duced to fine Powder, or as much Extra& as can be obtain'd from that quan- 
tity of Saffron. 

According to the Conſiſtence you deſire to have ou Medicine of, you 
may order it ſo, as either to make it up into a Maſs of Pills (in which Form 
I have cauſed it to be given) or keep it in a liquid Form ; but in this lat- 
ter Caſe the Evaporation muſt have been made more ſparingly, that after 
the putting in of the Saffron, or its Extract, it may not grow too thick. 
In this Form the Doſe may be from 5 or 6 Drops to 10 or fewer, according 
to Circumſtances; and of the Pills a ſomewhat leſs quantity is required. 


XX. One Muſtapha Shatoor an Inhabitant of Sediqui, a Village 6 Miles The vſe of 
from Smyrna, by Trade a Coffee- Man, about 45 Years old, a moſt famous 9 vb 
Opium-Eater, told me, that his conſtant eating was 3 Drachms a Day of crude Turks ; By 
Opium, one half of which was his Doſe in the Morning, and the other half i A 
in the Afternoon : But that he could ſafely take double this Quantity. 221, P. 488. 

Reſolving therefore to be an Eye-Witneſs of what he could do, I provided 
the beſt Opium I could get, and weighed it nicely into Drachms. He came to 
me at my deſire, at 9 in the Morning, but excuſed his having taken half a 
Drachm before, becauſe he had not Strength toriſe out of his Bed without it. 

I laid before him my Opium made up in Pills, each weighing a Drachm, and de- 
fired him to eat what he pleaſed. He took one Drachm and a half, making it 
up in 3 Pills, and chewing it with a little Water: He commended the Opium, 
but was not willing to eat more at that time, and I would not preſs him 
for fear of Accidents, He ſtayed with me about half an Hour after he 
had eaten the Opium: The viſible Effects it had upon him were to make his 
Eyes ſparkle, and to give a new air of Life and Brightneſs to his Face. He 
told me that he was extremely refreſh'd by my Entertainment; and I found 
him half an Hour afterwards labouring heartily at cleaving Wood to burn. 
At 3 inthe Afternoon he came to me again, and took the {ame Quantity as 
in the Morning, and appeared after it with the ſame Symptoms. He ſays 
that it has always the ſame Effects, giving him Vigour and Spirit, and is now 
become as neceſſary to him as any other part of his Suſtenance; that it 
makes him fitter for Procreation, for he has many Wives and Children ; that 
t never affects him with Sleep and Drowſineſs, but rather hinders his 
Repoſing, when he happens to take too much of it; that he entered upon 
Nnunn 2 this 
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this Practice 25 Years ago, beginning with the bigneſs of a Grai 
training up Nature gradually to larger Quantities ; and that + qa - 
it, and the deſire of taking more, grows daily upon him. 

The Alteration and Impairment which this Cuſtom hath produced in 
him are Weakneſs, his Legs being ſmall ; his Gums eaten away, ſo that the 
Teeth ſtand bare to the Roots, his Complexion very yellow, and appearing 
older by 20 Years, than he really is. 

Opium is commonly taken by the Meſſengers in Turkey, who are employ. 
ed in making quick Diſpatches ; tis generally part of their Proviſion, they 
rake it when they find themſelves tired, and it you them Strength and 
Spirit to proceed. TI had the following Relation of one of them, that com- 
ing from Conſtantinople to Mr. Sam. Barnardiſton, a Merchant of Smyrna, x 
entering into the Gentleman's Houſe, he fell down for dead ; at which, 
when the whole Houſe was ſurprized and concerned, one of the Seryant 
rightly judging that this Fainting away was occaſioned by the ſtock of 
Opium laid in for his Journey being ſpent, forced a little of it into his 
Mouth, and by this means he preſently recovered, and acknowledged the 
Servant had been his Phyſician. ©, n 

The Tarks uſe Opium made up with ſomething that renders it palatable, 
at their Feaſt call'd Biram, to make them cheerful ; which may be one Res- 
ſon of its prevailing ſo much: For finding it then entertains them with 
pleaſing Fancies, they are tempted to continue it, and ſo the uſe of it be- 
comes neceflary, and grows upon them. | 


-Mackenboyz; XXI. The famous 1riþ Herb call'd Mackenboy, or Tithymalus Hibernicu, 

of Cloyr.n, is reported by the Natives to be ſo ſtrong a Purge, that even the carrying 

243. P. 254- it about one in their Clothes is ſufficient to produce the Effect. But Dr. 
Mullen has lately proved this Story to be falſe, by carrying its Roots for 3 
Days in his Pocket, without any alteration of that ſort. 


The er- XXII. The Piſtolochia, or Serpentaria Virginiana hath a buſhy Root, cor 
Mr. j. Ban- fiſting of a number of ſmall Strings of a yellowiſh Colour, and hot ary 
niſter. n. matick Scent and Taſte : Thence grow one or two ſmooth, at leaſt ver} 
7. F. ce. little hairy, Stalks ; round, and moſt commonly upright, not ſquare na 
trayling. The Leaves grow alternately on this fide and that, one at 2 Joint 
or Knee: They are thin, long and pointed, coming like a Heart at the Foo 
Stalk ; a little hairy above, and rough, with many protuberant Veins um 
derneath; and in 1 they ſtick a little to the Fingers. Near t 
Ground grow one or two hollow Flowers, each upon its proper Foot-Stalk 
different in Form from the Piſtolochia Cretica, or any other yet known: 
whoſe Flowers reſemble a Cow's Horn, the top growing to the Rudiment 
of the Seed Veſſel, and the open end cut ſlaunting like 4 Drenching-Hom 
whereas this of ours terminates with a Heel, which ſupports a broad, 
round, galerniculated Lip, the Center of which opens into the hollow 
; the F lower. : The 
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Lip is of a light ruſſet, or dirty Colour. The Seed-veſlel is hexa- 
54 ſhap'd like a Per when full grown, near half an Inch in Diameter. It 
is not an Ever-green, but after the Seeds are ripe, the Leaves and Stalks be- 
gin to wither and decay. It flowers in May, and its Seeds are ripe in Auguſt. 


XXIII. Succiſa, or Devils- bit, is excellent for Poiſons, eſpecially the Plague, Devile-bir, 

and it is ſo powerful a Sudorific, laying the ſick Perſon, whether of the Plague, Magere, a. 
or other malignant Fever, on a Bed of that Herb, moderately hot, he ſhall 21. f. 166. 
ſweat till they take him off, and much more if he drink of the Decoction, 

or Juice of the Herb ; which in Summer they take all, and in Winter of the 


Root only. 
XXIV. Alcanna is the Leaf of a Plant, dried and powdered ; which aicanz; 


when ſteept a Night in Wine, will dye the Nails red. — 
XXV. An. 1556. An Aloe Americana, ſerrato Folio, being of a pale green Aloe ans 


Colour, and conſiſting of 11 Leaves, was bound about with a red dry Cloth, pr. Nerger, 
and was hung up without Oil, as is uſual, in the Kitchen. It weighed, . 25. p.45. 


Weight | | | Weight. | Loſs. 

| — — — jj oo oo 
WP 2 5. 3- 3. 9. gr. . gr. 

Aug. 421 6 1120 7 0 on o 
Aug. 1921 3 May 28120 53120 ofis of 
Sept, 621 17 June 12120 4 0 42 26 
Eb. 2021 1 een 
Mar. 1621 © Jul. 20[19 6 o 113 7 
April 8121 © | Auguſt 4 9.3 o 1212 40 | 


So that in a whole Year it loſt 2 Ounces, 3 Drams, 24 Grains. The ſuc- 
ceeding Year, being drier and hotter, it loſt 3 Ounces 24 Scruples, and 
more than double in the 6 colder, than the 6 hotter Months. I kept it about 
5 Years, and it decreaſed much about the ſame Proportion. And in the 
Year 1660, hanging it in a cold Garret, it periſhed. | 

Theſe Obſervations I kad about it, that every Year two of the greater 
Leaves firſt chang'd Colour, and withered ; and in the Spring- time, there 
grew out two very freſh and green ones, never amounting to the bigneſs of 
any of the precedent. Inſomuch, that all this time I had the ſame Number 
of Leaves. And then theſe new Leaves'were more freſh and green, and not 
ſerrated, and thicker alſo in proportion to their other Dimenſions. Whence 
perhaps it may probably be inferr'd, viz.” from the Growth of theſe latter 
Leaves, that there's a Circulation in this Plant of the Succus * For, 
of how is it poſſible, that the Roots continuing as firm and ſolid as at firſt, 

ſhould ſupply ſo much Nouriſhment, as to procreate new Leaves, unleſs it 


were 
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were from the Return of the ſaid Succus, from the old and decaying Leares 
into the Root, and there protruded for the Production of new ones? Por 
all bulbous Roots, as Garlick, Onions, Tulips and eſpecially Squills, which 
protrude their Leaves, placed in a Shop or Houſe, have their Roots lighter 
and more ſpungy ; the Leaves being formed out of the Subſtance of the 
Root, as a Chick out of the Allumen: In the mean while, the whole de. 
creaſing in Weight, as in the aforeſaid Aloe, 


TheTarrari- XXVI. Fig. 160. repreſents what is commonly, but falſly, in India called 
7. Lam®, the Tartarian 135 ſent down from thence by Mr. Buckly. This was more 
Sloan, than a Foot long, as big as ones Wriſt, having ſeveral Protuberances, and 
3 towards the End ſome Foot-Stalks, about 3 or 4 Inches long, exactly like 
1 Foot - ſtalks of Ferns, both without and within. Moſt Part of the out- 
ſide of this was cover'd with a Down of a dark yellowiſh Snuff. Colour, ſhi. 
ning like Silk, ſome of it a Quarter of an Inch long. This Down is whatis 
commonly us'd for ſpitting Blood, about 6 Grains of it going to a Doſe, and 
3 Doſes pretended to cure ſuch an Hzmorrhage. In Jamaica are mary 
Scandent and Tree-Ferns, which grow on, or to the Bigneſs of Trees, and 
have ſuch a kind of Lanugo on them, and ſome of our Capillaries have ſome- 
thing like it. It ſcem'd to be ſhap'd by Art to imitate a Lamb, the Roots 
or climbing Parts being made to reſemble the Body, and the extant Foot. 
Stalks the Legs. This Down is taken notice of by Dr. Merret, at the latter 
r. 36. End of Dr. Grew's Muſ. Soc. Reg. by the Name of Poco Sempie, a Golden 
Moſs, and is there {aid to be a Cordial. Ihave been aſſured by Mr. Br, 
who has made very good Obſervations in the Eaſt-Indies, that he has been 
told there by thoſe who have lived in China, that this Down or Hair is uſed 
by them for the ſtopping of Blood in freſh Wounds, as Cobwebs are with us: 
And that they have it in ſo great Eſteem, that few Houſes are without it. | 
have known it much uſed for ſpitting of Blood. But on Trials I have ſeen 

of it, tho I may believe it innocent, yet I am ſure tis not infallible. 


. XXVII. I have ſeveral times ſeen a ſort of Seeds, come from the Coal 
Seed... Of Cormandel and Malabar, which are there uſed for clarifying Water, They 
rer, by Dr. are about the Bigneſs of a ſmall Pea, only broader and flatter, having Sis 
| m_—— run from their Center after the manner of the common Nx Vomica. The 

Fig. 161. beſt Account I have had of the way of uſing. them, was from Dr. Bro, 
.. cz. p. sz. who lived in the Eaft-Indies ſome time; * they rub or grate them on 


the bottom of a ſmall earthen Baſon, wherein is contained ſome Water; th 


Water and Powder is put into a large Quantity of muddy or foul Wat, 


which is by this clarified, , 
The nue A- XXVIII. Racemoſo Tigus, ſeu Birao, aliis Caropi, viſo Florum faſciculo, 


momum, or 


Tugus of the deguſtato ejuſdem uvz acinis, ſeu oblongo Semine ; & facta collatione cum 
gg BotanicorumAmoni Deſcriptionibus ; Tugus legitinum Dioſcoridis eſſe 411098 


Iſles, by P. 
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Eſt autem Tigus Planta quandoque ultra Cubitos aſſurgens, Folio ſimili 
plantæ Tagbac, ſeu Bagongbonque, excipe quod parte prona ſuavi obſitum fir 
Lanugine : venoſius przterea, longius & ſuaveolens. Ad Plantz Radicem 
ſeu Caulis Truncum, ex foliacei Caulis Meditullio racemiformis, & Piſtillo 
ſeu Amomonti Florum Faſciculo non adeo ſimilis, prorumpit florifera & gra- 
nigera Foliorum ſuſquipalmaris congeries, Floſculis exornata rubicundis, 

uibus Uvz in longiuſculum protenſæ Collum, ſeu Floris Tubuli Reliquias 
{.bſequuntur, dulci & pauco Cortice, unde a Muribus & Avibus una cum 
ſemine plerunque depaſtz, pauca admodum & exigua colligi poteſt quanti- 
tate. are & olim rarum fuiſſe, nec paſſim naſci, Virgilius inſinuare vide- 
tur, dum ſpondet quod, A rium vulgo naſcetur Amomum. 

Hæ Uva quina communiter, aut ſena continent ſubruffa, oblonga, inæ- 
qualia, Aromatica, Among minus acria, & Cubebis Officinarum ſuaveolen- 
tiora, Grana, ſeu Acinos; ex quibus trajecto Filo, nunc per ſe, nunc ſociatis 
Margaritis, ac Corallio, nonnullæ Puellz Judicæ Caropi, ſeu Monilia ac Ar- 
millas, concinnare ſolent. Aliæ ex his, & ſemine Bolmuſci, iis Maricom; 
Arundinis Lithoſpermos, iis Tigi; Cannæ floridæ, iis Tricaſticas : Piſi Cocci- 
nei, iis Saga; Amomonti præterea, Badiang ; & Calanos Seminibus ; ſimilia 
nectere aſſueverunt. Ob gratum vero quem ſpirant Odorem Grana Trgus 
Collo appenſa gerunt, ab infe&o etiam præſervare Aere, & ictui medere 
Kolopendriæ, maſticata fi ſuper imponantur, experientia docuit. Radix 
ſimilis eſt Radici Tagbac ſeu Calami odorati inſipida, alba interne de foris ru- 
bicundis & ſubodoratis Cæpaceis contecta obvolucris. Ex Borongam ſcripto 
accepi, in Caul ium apicibus alium & hunc inodorum ferre Fructum, quem 
necdum vidi. Idem Indi Indanenſes mihi affirmarunt : ſed eos hallucinari 
cenſeo, & Plantam Tachac (Tagbac) pro Tugus vidiſſe puto. 

Provenit in Borongam & Paranas Caput ex aliis Inſularum Samar, & Leyte 
locis- Nec dubito in Luxone quoque reperiri, maxime Silanii in Torrentium 
profunditatibus. | 

Nita · Florum Tugus recentia & tenella Germina, aliquantumPſeudo Amo- 
mum Garcia, Pedem Columbinum referens, exprimunt. Ne autem quidquam 
deſideretur, mitto una cum his ſcriptis Plantæ Delineationem ; & ſimiliorem 
Caſtaneam eſſe Ovo non deerit qui objiciat, quam Folia Tugus Foliis Mali Pu- 
rici, quod lubens conceſſerim. Sed quicquid Dioſcorides & Plinius de Amomo 
tradidere, ſolummodo de florigero & Bemine turgente Tugus Racemo intel 
ligenda efle cenſeo: utpote quibus integra & ipſa Planta non innotuit. Hunc 
enim Tygus Thyrſum deprehendet. B. L. exigue fruticare Palmi, vix· pluſve 
minuſve Altitudine. Ex Ligno ſubruffo, ſeu lignoſa Materia, Floſculis & 
Folliculis Mali Punici fimllibus, ſeſe in Racemi modum convolvere, ſive 
ut Barth, Merula vertit eſſe Fructum ſimilem Botruo inveniet ſemine Uvis par- 
vis ſimili, ſi ſeminis carnoſum ſpectet Tegumentum plenum valde odorato & 
acre guſtu, vim habente calefaciendi, adſtringendi & exſiccandi, & cætera 
legitimi Amomi ſigna, ut Pedis Columbini effigiem i diligenter inveſtigaverit. 


Amomum in Turcomania, Armenia Provincia, provenire ſcribit Joh. Botero 
. 


8592 XXIX. Nuperis 
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The Abmel⸗ XXIX. Nuperis annis magnam celebritatem nacta eſt, ob vim Lirbone 
i fm icam quæ ipſi aſeribitur, Herba quædam a Ceylonenfibus Ahmella dicta. j, 
ons jam vſpiam extet neſcio, ſed eam colui, cum verſarer in præfectura Hort 
n. 257. P. Amſtelod: Flores fundit in ſummis caulibus, perſimiles Chryſanthemo Curaſſu 
365. elato caule, flo. Aurantiis Par. Bat. Semen ei bidens, Caules quadrati. Fol. Ia. 
mii vel Urtice (quæ ſubacria ſunt) conjugatis amicti; unde maniteſte lique; 
ad Cannabinæ genus, quod bidens vocat Ciſalpinus, eumque ſecutus Ty. 
fortius, ſpectare; neque forte inconcinne nuncupari poſſe Cannabinam au 


Bidentem Urticæ folium Judicam Lithontripticam. 


Nux Pepita, XXX. 1. Nux Pepita, ſeu Fuba S. Inatii, is about the bigneſs of a Nut- 
or Faba meg, and triangular. This Fruit is very much eſteem'd in the Philipping 
271 „fllands, for the cure of many Diſtempers. | 
Sloan, n. 2. 1, Habet hic Fructus virtutes illius Metalli quod Tumbaga dicimys 
g. leg. & Compoſiti illius quod Zingo dicitur; proficit enim contra Spaſmos ac Ven. 
n. 150. Pp. 7. tos infectos, & contra quoddam genus Spaſmi quod nos dicimus Stay, 
2. Proficit, ut evomatur quodcumque Venenum, fi raſuræ ejus bibantur 
cum aqua frigida, item contra morſus venenatorum, fi ſimul applicenty 
morſui aliquæ raſuræ ejus. 


3. Item fi aliquod Membrum laboret Spaſmo, proficit, fi ſuper partem in- 
fectam applicentur ſupradictæ raſuræ. 
4+ Deinde antedictæ raſuræ ſtagnant Fluxum Sanguinis, applicatæ cuicun- 
que Vulneri. Et cum anno præterito, 1692, daretur bibi Fœminæ laborau- 
ti Profluvio Sanguinis diuturno, evaſit incolumis. 
5. Fugat Febres, nam me præſente, eodem anno, datum fuit cuidam li- 
fantulæ laboranti intenſiſſima Febre, ut biberet, & illico aufugit Febris. 
6. Juvat parientes Fœminas, ad hoc ut facilius, & felicius Creaturam ex- 
pellant. | | 
7. Venio tandem ad quotidianam experientiam, mire proficit pro quacun- 
ue Repletione & Cruditate Stomachi, & contra proficit pro Dyſenteria & 
requenti dejiciendi cupiditate temperanda. 
ividat quodque Granum in tres partes, & cum ſenſerit neceſſitatem, in- 
mittat in Os per quadrantem horæ, vel per dimidium, & deglutiat Saliva 
quæ diſtillaverint, ac poſtea bibat quaſi 2 aut 3 uncias Aquæ frigidæ, & vide- 
bis effectum. OY 
Aliter ; Quzratur Fragmentum duriſſimum teſtaceum, ac in parte concar 
ponatur parum Aquæ frigidæ, & ibi refricetur Fructus, & Aqua illa ponatu 
in vaſcula cum raſuris; & iterum ter aut quater fiat ſimiliter, uſque dun 
habeas duas uncias illius Confectionis & Lotionis Fragmenti teſtacei ac gratl 
fruticis; ac poſtea revolvatur & bibat Patiens. | 
Tem, Diviſum Granum in Fruſta, ſi frigatur cum Oleo, (præcipue Oliv 
rum) & Oleum illud bibatur, aut Plagis applicetur, aut Membra Spaſmo labo- 
rantia cum eo unguantur, eſt medicinale ut ſupra. 
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| Catolengay, quam 2!ii Camara vocant, eſt, Nuces Vomicas legitimas 
3 — quæ Arbores quaſvis alrifſimas ſeſe involvendo ſcan- N 
dit. Truncus lignoſus, levis, poroſus, & brachialis quandoque craſſitudinis, 


ſerme ſimilia : Florem Balauſtiæ ſimilem Fructus inſequitur Melone major, 
qui delicatiſſima Cuticula, quæ ſplendens, lævis, & Coloris luridi, ſeu ala- 
baſtrini, coopertus, ſubter quam alius Cortex deliteſcit ſubſtantiæ — 
lapideſcentis. In hoc Carne amaricante, flava & molli, qualis eſt Caro 
Fructus Mangæ, interjecta, noſtræ ſeu legitimæ Serapionis Nuces Vomicæ, 
quæ recentes ab argentea Lanugine ſplendicant, Juglandis vix non pares, in- 
zquales, varizque formæ, non raro 24 coarctantur; quas Indus Igaſur, & 
Mananaog, id elt, Victorioſas; Hiſpanus Nucleos, ſeu Pepitas de Byſayas, aut 
Cathalogan, alii Fabas & Ignatii vocant. Hæ reſiccatæ Avellana nuce cum 
putamine pares, aut etiam paulo majores : Nodoſæ, durifſimz, diaphanz, 
& quaſi corneæ ſubſtantiz ſunt ; Saporis Semine Citri multo intentius ama- 
ri: Coloris autem inter album & glaucum, prout & Serapio tradidit. 

Multi, neſcio quo oraculo edocti, Nucem Igaſur reticulæ Fructus wo”. wh 
lag immittunt, ex Collo ſuſpenſum gerunt ; & ita ab omni Veneno, Peſte, 
Contagio, Incantationibus magicis, Philtris, ſpecialiter a Sopto, ſeu Ve- 
neno, quod ſolummodo inſufflatum perimere narrant, imo & ab ipſo Dzmone 
ſe liberos ac immunes eſſe imag inantur. | | 

Quod Ch. Miralles in ſuis Collectaneis affirmat, ſcribens non tantum vir- 
tutem habere depellendi Corporis Morbos, ſed & malignis Spiritibus ſpeciali 
quadam oppoſitione reſiſtendi; Magos etenim, Barangas dictos, ad præſen- 
tiam hujus Nucis inquietari, conturbari, & ſudore ſuffundi, ac fi in, neſcio 
quo arduo negotio, anguſtiis periculiſque pleno verſarentur: Quod experi- 
entia didiciſſe, inſuper & id ipſum ſibi alios fide dignos viſos affirmaſſe, ad- 
dit. Unde pactum cum Dæmone habere dictos Barangas, ſeu maleficos Her- 
barios ſuſpicatur: præſertim cum rumor ferat, hoſce impios Medicos, ſi in 
Simplicium cognitione erudiri velint, Conſanguineorum proximum interi- 
mere obligari. | 2 

Alii jam dicto Sopto, ſeu Toxici Inſufflamine, quo malevoli Indi paſſim quos 
male cupiunt perimunt. Alexium Lopez in Guiguan, & Petrum Oriol, præter 
alios hacce Nuce præmunitos, ſervatos fuiſſe ferunt. Sumunt autem, uti 
vulgus narrat, ſupradicti Herbarii eis familiaria & nota Aconita, quæ fau- 
cium latere uno recondunt, bucca altera vero Contrayerbas, prouti hujates lo- 
quuntur, id eſt Antidota, ne videlicet ſibimet ipſis mortem maſticent. His 
ita ore detentis arte, & dexteritate diabolica, ſibi contrarios, & infenſos Vi- 
peratum more intoxicato halitu impetunt, quo perculſi ac perplexi mox humi 
proſternuntur, & animam agerent, niſi eis jam experto remedio hacce foil. 
Nuce opem ferant. Addunt, fi quis hanc Nucem ſecum portarit, ipſum qui 
ſimilibus deleteriis buecellis alterum interficere attentaverat, pœnas confeſtim 
luere Talionis, uti Indus, qui Alexium Lopez inter figas amicitias de medio 
tollere cupiens, caſualiter hanc Nucem ſecum habentem expertus fuit, qua 
OY rimum Hiſpanis innotuit 1gaſur virtus & efficacia, Quomodo au- 
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Corticiſque ſcabri, crafſi & cinerei : Folia ampla, nervoſa, amara, Folio Fg. 164. 
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tem naturaliter, ut nonnulli volunt, Eaſur virtutem Toxici in diſtans agen - 
do repellat, judicent alii. 

Pulveris gaſur O i. quondam Vincentio Olxinæ, temperamenti melancholici 
prædito, ad Vomitum ciendum propinavi. Hic Dyſpepſia, Diarrhæa, et fre- 

enti Vomitu, cum Ructibus acidis, necnon flatuum copia moleſtabatur: 
Sd ſtatim ac ſumpſiſſet, tremore totius corporis trium horarum ſpatio per- 
ſiſtente, una cum Pruritu, et Vellicationibus convulſivis horrendis, ut pedibus 
inſiſtere nequiverit, quæ in Maxillis vehementiores erant, ac magis moleſt X, 
ita ut quodammodo ridere cogeretur, correptus fuit ; nulla interim notabili 
Pulſus alteratione, Vomitu, aur alio quopiam inſequente Symptomate, De 
reliquo dein non nihilum melius ſenſit. | 

Similem tremorem, et Convulſiones ſpaſmodicas, quas J. Olzina expertus 
fuit, ſenſit et paſſus eſt Johannes Oſaeta, una cum ſumma Præcordiorum angul- 
tia, Vertigine, Animi Deliquio, et Sudoribus frigidiſſinis. Hic Melancho- 
lico-Hypochondriacus Sanitatis cupidus, Nucem recentem integram devo- 
raverat. Cui Oxymel et Oleum cum tepida exhibendo, quo plurimum viſ- 
coſi Phlegmatis cum Nucis particulis rejicit, opem tuli. 

Joachinus Aſſim Nucis ſumpſerat partem tertiam, et ſimili modo ut V. 0/- 
⁊ina & Johannes O ſaeta, ultra tres horas affectus fuit. Hic præter Motus con- 
tractivos et involuntarios, formicationis ſenſum, et ſpecialiter in capite ex- 
pertus fuit ſimiles denique pœnas. A. Varaona, A. Girau, et alii luere. 

Vulgus autem Nucem aſur, ad cuncta abſolute corporis humani mala a- 
movenda, nulla habita Temporis, Morbi, EÆtatis aut Doſis ratione, indif- 
ferenter exhibet et adhibet : Miraculoſque ſubſecutos aſſectus narrat, videli- 
cet magnifaciendo ſuam Panaczam, et deprædicat ſucceſſus bonos, reticens 
infauſtos. Nec dubium, quin aliquando a tam vehementi ſpirituum anima- 
lium irritatione, ac alteratione Humorum, ab hac Nuce cauſata, heterogenea 
ac incongrua, una cum tam infeſti Medicamenti Particulis eliminentur: 
quibus rejectis, humoribuſque craſſi meliori reſtitutis, ſanitas optata ſubſe- 

uatur. | | | | | 
1 Modus ordinarius et communis utendi Nuce Iaſur eſt, imponendo eam 
integram aquæ calidæ tantillo ſpatio donec amara reddatur, exhibendo dein 
dictam Infuſionem. Alii Pulveris modicum in ſubſtantia propinant. Alii u- 
nam alteramve offerunt deglutiendam fruſtulam. Alii Nucem integram, A- 
muleti ritu, de Collo ſuſpenſam gerunt. 
Vomitum pluries cauſare ſolet, Dejectiones nonnunquam; Motus Spaſmo- 
dico-Convulſivos ferme ſemper in Hiſpanis, Indis non. In Veneni periculo, 
et Spirituum inordinate tumultuantium conflictu, poſthabita temporis ratio- 
ne uſurpanda erit : In aliis accidentibus aut Morbis jejuno Ventriculo in Au- 
rora ; attamen Vomitus ciendi gratia convenientius una alterave poſt aſſump- 
_ cibum Rora, De, O ſs. cum aliis levioribus Vomitum cientibus exhibe- 

Itur. c a 

Qui Nucem integram ſecum portariot, afrmant multi ( fides ſit penes Aur 
thores)preſervare a Peſte, Incantationibus magicis, Philtris, Sopto, ſ 13 
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barum venenataram afflatu, Aeris præterea, neſcio quo ut volunt, Contagio, 
Hiſpanis, Malaire, & Paſmo, id eſt Stupore, Indis Suan (2 quo ſimiliter 
przſervare ferunt Corallium nigrum, Ungulam Rhinocerotis, Dumbagam, In- 
go, & Teſtudinis Scutum ; ) Catalepſeos attamen Species potius efle videtur, 
eo etenim correpti terrore veluti panico perculſi corruunt, ſenſibus & voce 
privati obſtupeſcunt, mortuiſve ſæpius ſimiles obrigeſcunt; revulſoria vero, 
& crudeli Muſculorum in Tibiis, ac Brachiis flagellatione, qua Sanguis ini- 
bi aggeſtus dein Scarificationibus elicitur, revocant ur &curantur. 

Nucis fruſtulum, aut fragmentum, aut raſuræ modicum, Viperz Baſu? 
(eſt Erucz, piloſz atque nociferz, ad tactum vehementem pruriginem cau- 
ſantis, Species) aut aliorum venenatorum Animalium morſui ; Valneri ſagit- 
ta vel alio intoxicato telo facto, ad impoſitum, venenum lapidis colubrini in- 
ſtar adhærendo extrahere communicavit F. de la Zarza. Alii in Hzmor- 
rhagia Narium, & ad Sanguinem e Vulneribus profluentem ſiſtendum, pul- 
rerem recommendant. 

In Malviento, Malaire, Sautan, & Paſmo, (Catalepſeos Species eſt) Stu- 
pore, Apoplexia, Paralyſi, five Syderatione, Lethargo, Epilepſia, Morbo 
caduco, Aſthmate, & Catarrho maligno ac ſuffocante, Dentium dolore, & 
alis defluxionibus, fruſtellum ſupponitur linguz, apophlegmatizandi gratia : 
ita enim caput a copia viſcoſi Phlegmatis liberatum, ægri pluries levamen 
percipiunt, & ſæpius jamjam agonizantes, ut ita dicam, reſuſcitentur, & aut 
confiteri, aut alia quz pro tunc conveniunt, declarare, valent. 

Pulverem, aut infuſum, aut oleum infra deſcriptum, propinant & dilaudant 
in Febri tertiana & quartana. Veneni periculo, aut ſupradicto Sopto, Buy- 

„ (eſt Buyo, ſeu Betele) confectio mortifera, cum ſemine ut opinor 

ramonii, aut ſimili narcotico, quæ fi aſſumptæ non perimit, Hominem 
perplexum, attonitum, hebetem, ſtupidum, & torpidiſſimum reddit; ab 
hujuſcemodi dico confectione devorata, aut maſticata, infra poſito oleo cura- 
ta fuiſſe ſcio, & Botete Sardine nocivæ comeſtæ ſuſpicione. 

Ad Urinas item, Menſes & Puerperia ſuppreſſa provocanda, Partum dif- 
ficilem facilitandum, Secundinam, Fœtum mortuum & Lumbricos expellen- 
dos, efficacem reperi. In Dolore cholico przterea, cibi indigeſtione, cru» 
ditate Ventriculi & concoctione læſa, Diarrhza, Teneſmo, & obſtructione 
Epatis, ac Lienis, uti & in omnibus ſupra enumeratis Morbis, exhibent. 

Oleum vero ex Igaſur ſimpliciter inſuſione paratum emeticum eſt eſſicaciſ- 
ſimum; valet ad eadem ad quæ Nux ipſa; hoc ad Magi Barang præſentiam 
ellerreſcere, & vaſe quo aſſervatur exilire, vir retulit ide diguiſſimus. Idem 
& alii in ſuis ſcriptis affirmant. | 

Hoc Oleum alii efficacius reddere cupientes componunt, ex Igaſur, Tam- 
bal de Garigara, Tambal de Sangil, Tambal de Bornei, Salagſalag, Camaeſa, 
Manungal, Alagao, Salibutbut, Tambaliſay, Marbar Molavin, Borogtongon, Pal- 
yacean Panambuc, Pancoro, Nolalaſſon, Bagatapon, - Oringun, & aliis ; vulgo 
Jazeite de Tambal, a Cortice ſcil. emetico ang, appellatur, vio- 
enter purgat, per ſuperiora, & inferiora; Dofis J i. ; ii. JRL: 1p 

Lignum ſanttum Luzonis Quajaco utiliter ſubſtituitur ; de reliquo Con- 

| OOO 2 coctionem 
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eoctionem adjuvat, & deſectam ciboram excirat appetentiam. N. B. Prægnan- 
tibus exhiberi non poteſt, quin Abortum patiantur. 

Lignum Colubrinum Manungal, Decoctum ejus, Venenis omnibus, venenato- 
rumque Animaliam morſibus, ſuccurrit; Febriſugum eſt, & Anti-Aſtmaticum 
Obſtructiones inveteraras reſerans, & abjectam ciborum reſtaurans appeten. 
tiam ; Ictero præterea, octo dierum ſpatio in aurora hauſtum medetur. Lum. 
bricos pellit, & cholicos Dolores mitigat. Decoctum ex 3 ii. paratum, de- 
jectiones ferme quinas cauſare ſolet. 5 | 

Cortex Vomitorinus Mananangtang, datur in pulvere a J i. ad iv. Pituitoſ. 
& lenta, nec non bilioſa, per Vomitum & Seceſſum potenter evacuat ; Unde 
in Febribus, ventriculi repletione aut ex humoris viſcoſi turgeſcentia, (Ca. 
chexia & Hydrope, feliciter exhibetur. In omni Veneni periculo, decod 

Manungal, & ad Ventris Lumbricos educendos, plurimum facit. 

* — 4. Noviſſime increbuit uſus Fabæ, quam vocant, di S. Ignatio; dicitur & 
7. 36. Jgaſur, & Faba di S. Nicholas, & de Cava Longa. Semen eſt amariſſimum, 
quod nullam Fabæ præ fe fert ſimilitudinem, ut ex ipſo Semine videbis, 
Ad movendos Sudores & debellandos Febres præcipuum creditur : & Diar- 
rheæ, Dyſenteriz, cholicis Doloribus, Motibus Convulſivis, ipſique Epilep- 
ſiæ mederi; & externe admotum, Scabiei; celebratur cum primis & ejus Vir- 
tus Alexipharmica. Provenit in Philippinis, quas vocant, iiſque vicinis, In- 
ſulis. Cujus Generis Stirps ſit ignoratur ; id tantum didici ex D. Rafael: 
de Roa Hiſpano, Viro egregio & erudito, qui in iis Inſulis diu vixit, convolyy- 
laceam eſſe Plantam Arbores altiſſimas ſcandentem, fructumque ferre Mali 
Punici magnitudine, quo complura Semina reconduntur, ex quibus deciduis 
novæ Plantæ ſubnaſcuntur. 1 4 2 | 


Chenies re- XXXI. I had three May Cherry-Trees, planted in a rich Mould, which 

tho almoſt lay to a South Wall, ſhaded from the Sun by a high Building, till the begin- 
Dicht- Y ning of March; when being high, and ſhining ſomewhat fiercely upon them, 

Merret. n. the Fruit conſtantly wither'd. But this Year, 1665, the Seaſon being ver) 

23. P. 435. hot and dry, I barred the Roots of one of them, by making a hole about it, 

and watered it every Morning and Evening with about a Gallon of Water, 

for about a Fortnight before the Cherries came to Redneſs; and the Fruit 

was full and good. The other two Trees, left without this ordering, had 

moſt of their Fruit wither'd, having only Skins and Stones. Then I mac: 

a Hole round about one of the other Trees, and fed it with Water daily, 2 

g the former: In a Week's time, thoſe that were quite wither d fell off, anc 
* be reſt that were not ſo, grew and increaſed exceedingly ; the other Tre, 
_ was not uſed after this manner, had not any of its Fruit come to Per 

ion. e | | 183 


The Sorbus * XXXII. I have lately found the Sorbus Pyriformis of Lobelius, or Sorbus 

B Ran. Procera of Baihinus, growing wild in a Foreſt of Worceſterſhire. It reſembf 
Pitr, n. 139. the Ormus or Quicken Tree; only the Ornus bears the Flower and Fruit at t.. 

Pe 78. End, this on the ſides of the Branch: Next the Sun, the Fruit hath a 2 % 
E ; 2 uln; 
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Bluſh; and is about the bigneſs of a ſmall Junetimg Pear. In Sept: it is ſo 
rough as to be ready to ſtrangle one: But being then gathered, and kept 
till O cher, they eat as well as any Medlar. . 
2. Perhaps a Verjuice made of this Fruit, either ground with Crabs, or 3.—.—b. 
Grapes, or if plentiful, alone, would, being kept for ſome time, prove one P. 75. 
of the beſt Acid-Aſtringent Sauces, that Nature affords. | 


XXXIII. The laſt Autumn I met with a double Pear, one part growing A double 
over, and being fixt in the other; not unlike an Acorn in its Cup: From 74% . 
the Edges of the lower Pear there grew up 5 Leaves of various Magnitude, 479. ? 
at diſtances almoſt equal from each other. The largeſt of them was one 
Inch long, half an Inch broad ; as large again as the ſmalleſt Leaf. Theſe 
Leaves grow out of the Skin of the lower Pear, and had no Fibres riſing from 
the carnous part of it. One of the Leaves, the largeſt of them, had a Fibre 
of the bigneſs of a ſmall Hair, continued from the place where the Leaf riſes 
down, juſt within the Skin and looſe from it, to the Pedunculus. The outer 
Coat of the Pedunculus was continued to the Skin of the lower Pear, and 
this Skin to that of the upper Pear. The inner Fibres of the Pedunculus go 
thro the lower up into the upper Pear, and diſperſe themſelves in it. The 
upper Part was twice as big as the lower, and had ſeveral Kernels in it, but 
the lower none at all. 


XXXIV. I have planted here (in Virginia) 10000 Mulberry-Trees ;_ and An unſa- 
hope within 2 or 3 Years, to reap good Silk oft them. I have planted them b 5 
in a way unuſual here, which advances them two or three Tears growth, in Mulberry- | 
reſpe& of their being ſown in Seed. I intend likewiſe to plant them all, — 
as if they were Currants or Gooſe-berries, ſo thick as Hedges. By this way for the Silk 
of planting them in Hedges they will be always young tender Plants; and 2 1 
conſequently will be eaſily cut in great quantities with a pair of Garden Sciſ- b. 20. 
ſars; whereby one Man may gather as many of them, as otherwiſe, when 
they are planted in Treesat diſtance, 4 Perſons can do. But perhaps it 
may be a better way to ſow ſome Acres with Mulberry-Seed, and to cut it 


with a Scythe, and ever to keep it under. 


XXXV. The vulgar Husbandman (without the Expences, Curioſity, c9;c: of 
Care, or Trcuble of grafting) may propagate the Genet Moyles by the knot- Bui Trees 
ted Branches alone, in Ground that deſerves not to be call'd fertile; as they — 25 _ 
do in the Rye-Land, and Gorſty Ground in Wales: and the Cyder made of 2 plea- 
the Fruit, which, when perfectly ripe, hath a peculiar Fragrancy, is deli- — * 
— 1 to tender Palates, till the heat of July does too often alter yp 5200 | 

e Cate, = by : 

There is a Summer Apple call'd French Cornel, early ripe, and very richly y 
full of a moſt pleaſing Liquor, which I dare extol for a moſt delicious Be- 
reridge before the ordinary time for Cyder comes in. Tis a ſmall Tree, all 
the Branches criſped, and curled full of Knots at every turning, and apt to 
grow by any Branch that is cut off below the Knot. It 2 — beſt in a 


good 
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good Mould better than that of the common Field; yet in the dry Ryeland 
it bears plentifully every ſecond Year, and when one of theſe Trees fails, the 
— next of the ſame kind may have a full Burden. 
Some Soil which doth hardly bear Apples, does moſt kindly bear Pears. 
and there is a great variety of Pears to humour every Palate. In the Con. 
fines between Worceſter and Hereford, from Powick to Bosbury, the Bare-lang. 
Pear grows in the common arable Field. That, and ſome other Pears of 
uncertain Names, in Powick do yield a very ſtrong and long laſting Liquor. 
'The Horſe Pears, as there they call them, the white and red of ſeveral kinds, 
yield abundance of pleaſant Liquor. The Ailets, great and little, wild and 
gentle, the Linton - Pear, Lullam-Pear, Squaſh-Pear, have their peculiar Ex- 
cellencies for Liquor, and ſome of them tor the largeneſs of the Tree; yield 
ing conſtantly ſome Hogſheads of Liquor yearly. 
here the Soil hath not been try'd and found kindeſt for Apples, tis the 
ſureſt way to plant Pears alternatively; and where the Liquor of Pears i; 
weak, or leſs laſting, this may be helped by a gentle mixture of Crabs, or 
of the harſheſt Apples to humour all Palates, and for a help to the Stomach, 
the Mixture being made in the time of grinding the Fruit together. And 
thus, when the better Soil is too ſhallow for Apples, but receives Pears kindly 
at a greater depth, a Hedge-row of Crabs, or wild auſtere Apples, raiſed 
on the Mounds, and ripening in the ſame Seaſon, will by well ordering it, 
afford ſuch a perfect Remedy, that judicious Palates may be deceived, and 
take it for-the beſt Oder. Sir V. S. recommends the Hamlin- Apple of De- 
von for Cyder equal to the beſt, if not excelling. 
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Uneaſy XXXVI. Take a piece of the Root of any Apple-tree or Pear-treo, &:' 
un about 6 Inches long, and Tongue-graft a Graft of an Apple or Pear into 
Trees, by the Root, The way of Tongue-grafting is, to cut the Root ſloping about 
n. 55. p, one Inch, and the Graft ſloping in like manner one Inch ; cutting both ve- 
'6067, ry ſmooth : Then cleave the Root and the Graft likewiſe about one Inch, 
and enter them into one another, that the Sap of the Graft may join to the 
Sap of the Root, as much as you can; Lap the jointed place about with 2 
little Hemp or Flax-hurds ; ſet the Root ſo grafted into the Ground about 
10 or 12 Inches deep, ſo as the Joint may — covered at leaſt four Inches 
under the Earth, that it may not be bared at any time, but kept moiſt by 
the Earth. 

The Root you graft upon, muſt not be leſs than your Graft; it is no lu. 
convenience if it is bigger: But it is beſt that the Root and the Graft be c 

the ſame bigneſs. | | 2 
About 29 Years ſince I ſowed a Bed of Apple-Kernels in March, the Spring 
1 plucked up 40 of thoſe Seedlings, grown to the thickneſs of a fair 
Graft; I grafted them in this manner of Tongue-grafting, and planted them 
again. They all grew, and 4 of them bore Fruit to Perfection that Lear; ſo 
that in a Year and half, from an Apple-Kernel Thad ripe Fruit. Some of theſe 
Trees will now bear 2 Quarters of Apples upon a Tree; and are bigger _ 
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moſt of thoſe Trees amongſt which they ſtand, which coſt 12 d. the Tree 
when theſe were Kernels. | 

I conceive that Plumbs, Cherries, Apricocks, Peaches, and all ſorts of 
Fruit-Trees may be thus raiſed. BY 


ORR,” 


XXXVII. 1. I never begin to plant till Valentines Day; and I approve Fee bet ſees A 
of late planting before early; the Cold in the Winter kills more than the fade . 
Drought in Summer. We impute it indeed to the Drought, becauſe. they . R. 


anguiſh until Summer, and then die: But they receive the fatal Stroke by — % 


„* * 


- . 9-130. 
the Cold in Winter. 
For either we take our Stocks out of Woods, or out of Nurſeries; in either 
place they lie warm, and if you tranſplant them in October, you expoſe em 
on a ſudden to an open Air, and adventure them, being weak, to a long ang 
perhaps cold Winter, which they cannot bear. Add hereunto, that I can 8 
relieve them againſt the Drought, by watering and covering the Ground, | 
tokeep it cool : But there is no Fence againſt the Froft, which many times 
gets into the Roots, and kills, ſo that they never ſpring; or if they do, 
yet pulingly, and die in the Spring; or if they ſurvive, as many do, yet 
come on very ſlowly and pitifully. For the Bark does cleave to the Wood- 
by reaſon. of the Cold, which dries and clings them together, that, like a 
Hide-bound Horſe, they will not admit the Sap which the Root would ſend 
up; and other Suckers grow out of the Earth; and the Tree growsdry, and 
turns red: All which diſcovers the ObſtruQion in the receiving the Sap, 
which would come from the Root, and then we are forced to ſcore and looſer 
the Bark, as we can. Now on the other fide, if the Summer proves moiſt, 
the Danger and Fear of late ſetting is over, and they will thrive and come 
forward amain ; if otherwiſe, I ſeldom ſee but they always keep green and' 
freſh, being maintained in Life and Verdure by the Sap they receive in the 
beginning of the Spring, before they be tranſplanted. 
his therefore I do (which ſubmit to better Judgments and Experience) 
In the dead of Winter, I prune and cut the Tree I intend to tranſplant, as I 
would have it be, to the end to loſe nothing of its Strength when l tranſ- 
plant, Then I ſuffer it to abide untouched by the Spade till Valentines Day, 
and then remove it after it hath taken in ſomewhat of the Spring. I am very 
careful to preſerve and ſet the Roots as large as I may ; ſuppoſing the larger 
Root, the more Strength and Sap it contains, and ſo will advance the more 
the growth of the Tree; ſince every thing grows in proportion to the Root 
beneath. But] have heard from ſome Planters, who had Experience therein, 
that Roots cut ſhort do beſt, as ſending forth new Roots, which draw Sap 
and Nouriſhment beſt. And we fee that Moyles ſet on Slips, that have no 
Roots, come to a Tree ſooneſt ; and I have oft obſerved, that a Moyle tranſ- 
Planted after it hath taken Root, does not live ſo certainly, or thriveſo well, 
a8 Slip newly ſet. 
2. Dr. Lauremberg, a Perſon of much Experience, agreeth with Mr. Reed, . 
vat Plants which cannot well bear the hardſhip of the Winter, ſhould be J, b. 7 
tranſplanted 
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tranſplanted in the Spring; but that ſuch as are able to bear the Extremity 
of a cold Winter, ſhould be tranſplanted in Autumn. In this only he differ, 

3 that he ſaith, Poma, Pyra, Ceraſa vulgaria, Coryli, Oxyacanthi, Pruna, G 
Hort, Cuit. facile Frigus ferunt, & Autumno tranſplantari optimo ſucceſſu ſolent; and ther 
I. 1. c. 28. for the Spring, he refers Juglandes, Perfica, Abricoca, aliquot Ceraſorum Lenz, 
And I think, nere he wrote and practiſed, it is as cold a Country as Erg- 

land. I fnall only add, that tis an old Exgliſʒ and Welſh Proverb, concernins 

A pries, Pears, and the Hawthorn Quick, Oaks, Cc. Set them at Allhallon- 

tide, and command them to proſper ; ſet them a/ter Candlemas, and intreut then! 

. grow. : 


8 XXXVIII. It is to be noted, that the Bloſſoms of Fruit- trees do not 
wit diſee- forthwith diſcover the Blaſt ; for an old experienced Country-man having 
TO Left, once given me notice of a blaſty Noon, (it being then ſultry Weather and 
15242.» * ſomewhat gloomy with the Thickneſs of Exhalations, almoſt like a very 
424. thick Miſt) within a Day or two after ſhew'd the Proof upon the Cherr;- 

bloſſoms, then flagging, but not much altering their Colour till two Days 


more were paſt. 


Oder, by XXXIX. 1. I do commend for the advancing of Cyder in Richneſs, both 

Ar. R. Reed. for Taſte and Colour, a new Cask, provided it be made of Timber very wel 

2128.” ſeaſoned; otherwiſe it may ſpoil it utterly. I have often tried it, and found 
that ſort of Cask to improve the Cyder. 

The beſt Cyder I ever had, was Redſtreak grafted upon a Gennet Moyle- 

ſtock. For, as thoſe kinds do beſt agree, 8 the Trees ſo grafted ſeldom 

canker, (as do the old Redſtreak upon a Crab-ſtock) ſo the Fruit is far more 

ingenious and milder; and being ripe, both rich and large, and good to 

eat; and the Cyder is more ſmooth, and abates in Strength and Harſhneſs 

of that on the Crab; and needs leſs of mellow ing before making; the Stock 

in degree altering and reclaiming the nature of the Fruit. For, as an 

Apple doth beſt grafted on a Crab, which gives Acrimony and Quicknelsto 

the Fruit, ſo a Crab (and a Redſtreak is no other) grafted on an Apple, re- 
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ceiveth thence Gentleneſs and Softneſs, and Largeneſs, and an excellent . 
Alloy to the Sharpneſs, and -(as Mr. Evelin calls it) the Wickedneſs of the f 
ruit. | | | ; { 
Dy owe 2. A Compoſition of the 1 of good Cyder-Apples and Mulberries 
Apples and produceth the beſt taſted and moſt curiouſly coloured Liquor, that many e- t 
3 ver ſaw or taſted. 3 
Colpreis. n. 8 | | | 8 
e , XL. Thave lately ſeen a pretty and pleaſant Culture of Vines, at the Houſe 
2 of a Gentleman, who males very good Mhite- Mine of his own Grapes: He th 
®, 93-P. lets Vines aſcend by one ſingle Stem to the Eaves of his Houſe (cutting off ly 
us. all the luxuriant Branches by the way) then gives them liberty to ſpread upon k 
the Tiles, all over one fide of the Roof of his Houſe. Thus he furniſhes! nc 


Dwelling-Houſe, and many Out-houſes ; by which means the Vines are 0 


hindrance to his other Wall-Fruit, and the Rays of the Sun being * 
| J 
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direct up he Ilan, he hath riper, ſweeter and greater plenty of Grapes, 
we 3 Vines are placed as Wall-Fruit. | 7 oo 


XLI. At Frontignac, they let the Grapes grow half dry upon the Vine, To mate 
and as ſoon as —— 54 gathered, they tread and preſs them immediately, — 
and turn up the Liquor, without letting it ſtand and work in the Fat, the M. de Mar- 
Lee cauſing its goodneſs. Thus is made the true genuine Muſcadine, with- 7" 55. P 
out mixing any other ſort of Grape with it. Lately a certain Perſon thought 
fit to paſs White-Wine of another kind upon the Husks (which 
are wont to be caſt away) of the Muſcadine Grapes: And hath made in 
this manner an excellent Wine, which hath the Taſte of Muſcadine, and is 


more pleaſing to ſome, nor is ſo heady, as the franc or true Muſcadine. 


XLII. They take two great Casks, within each of which they put at the n. «., of 
bottom a Trever, which muſt be one Foot high, and as 2 5 the large- mating _ | 
neſs of the Cask permits, Upon this Trevet they put Vine-Twigs ; where- Frans! 3 
on they lay a ſubſtance called Rape, with which they fill both Veſſels, . . ». 
ie half « Foot e ths Top. This Rape is nothing elſe but the 
Wood or Stalks of the cluſters of Grapes dried and freed from the Grapes. 

The Trevet and the Vine-Branches are put at the bottom of the Casks, on- 

y to keep the Rape from the ſettling at bottom. It is this Rape which alone 
heats and ſours the Wine, The two Veſlels being almoſt quite fill'd with _. 
the Rape, one of them is fill'd up with Wine, and the other only half full 

for the time; and every day they draw by a Cock half the Wine that is 

in the full Veſſel, therewith quite to fill up the other that is but half full; 
obſerving interchangeable turns of filling and unfilling the Veſſels, Ordi- 
narily, at the end of 2 or 3 Days, the halt-filld Veſſel begins to heat, and 

this Heat augments for ſeveral Days ſucceſſively, continuing to do ſo till the 
Vinegar is perfectly made; and the Workmen know, that the. Vinegar is 
made by the ceaſing of the Heat. In Summer it is a Work of 15 Days: 

In Winter it proceeds more ſlowly ; and that according to the degree of 


Cold Weather. IVY 
When the Weather is hotteſt, the Wine muſt be drawn twice a Day, 'to 
put it out of one Veſſel into the other. It is only the half fill'd Cask that 
heats, and as ſoon as you have done filling up, its Heat is choaked and 
ſloped for the time, and the other Cask, which is unfill'd, begins to het. 
full Veſſel is quite open at the top; but a Vooden Cover is put on 
the Veſſel that is but halſ- full. a | 7 
The beſt Wine makes the beſt Vinegar; but yet they make good Vine- 
gar of Wine that ie nel... | | 
The Wine in changing leaves a certain Greaſe, which ſticks partly to 
the fides of the Cask (and that they take care to do clean away) and part- 
ly to the Rape; ſo that if they cleanſe not the Rape from it, almoſt every 
Year ew, e Wine turns into a whitiſh Liquor, which is neither Wine 
nor Vinegar. a 
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At the time when they pour the Wine out of one Veſſel into 

Scum ariſeth on the top of the Veſſel, which muſt be taken carefully away. 

In the Casks, which have never ſerved for this purpoſe before, the Vine. 
gar is made more ſlowly, than in fuch as have been uſed already. 

. p. 2004. The Rape, as ſoon as tis ſeparated from the Grapes, (which is done in. 
mediately after Vintage) is carefully put up in Barrels, leſt it take Air: 
without which it would heat it ſelf and be ſpoiled. , 

There is no other way of keeping the Rape that hath once ſerved already 
than to drown it; that is to ſay, to fill the Veſſel wherein it is with Wine 
or Vinegar. Rape will ſerve a Year, more or leſs, provided care be taken 
of cleaning every Morning, with a piece of Linen, the Greaſe thar is on 
the ſides of the Veſſel; and with a little Broom, that which ſwims on the 
op of the Liquor. The Rape may be freed from its Greaſe with Water 
rubbing it between ones Hands. No body that I know hath hitherto ex- 
amin'd what this Greaſe is. 

I have been lately informed, that there have been Merchants here, who 
made Vinegar with Phlegm of Wine, remaining after the Aqua Vita is 
extracted from it. 


— 


Orange- XLIII. A Provincial at Paris pretends to keep Orange-Trees in thatTown 
— all the Winter long without any Fire, tho they remain in the Earth, and not 
be put in Caſes or Boxes. This is thought to be effected by a peculiar 
fort of Dung uſed for that purpoſe, and wrought deep into the Ground, 


One indivi- 74 TV... We have Orange · Trees atFlorence that bear a Fruit which is Citron 


ge on one ſide, and Orange on the other. They have not been brought hither 
— 4 out of other Countries, and they are now much propagated by Engraſting. 


E & 7 A very ingenious ä liſh entleman aſferts that himſelf not only had 

95.--. ſeen but bought of them Ar. 1660. in Paris, whither they had been ſent by 

Genoa Merchants; and that on ſome Trees he had found an Orange on one 

Branch, and a Lemon on another Branch, as alſo (confonant to the Forenir 

Information) one and the ſame Fruit half Orange and half Lemon; and 
ſometimes three quarters of one kind, and one of the other. 

By Per. Na. 3. About 30 Years ſinee a Tree was firſt met with in a Grove near Fra: 

r. 51g. having an Orange Stock, which it ſeems was ſo grafted upon, that thence!! 

became in its Branches, Leaves, Flowers and Fruit, three-formed ; ſome 

mulating Orange, ſome Lemons or Citrons, ſome partaking of both Forms! 

one. And particularly as to the Fruit, ſome of this Tree are meer Oranges, jet 

ſome of them of an oblong Shape like Lemons, ſome round like comm! 

Oranges, fome between both: Others taſte like genuine Oranges, others uc 

an Orange Shell, but a Lemon Pulp, Moſt are of a very ſtrong Scent, and 

Shell of a very bitter 'Faſte. But then the fame Tree bears allo a kind 01 

Citron-Lemon, yet not ſo many as of the former kind. And not only ſo, bi 

it produces alſo a Fruit, that is in one both Lemon, Citron, and Orange: 

as you may ſee outwardly two forts of Fruit repreſented in one Piece ; ob 

Citron-Lemon, the other Orange. But this Fruit is ſo diverſified, that ſome of 

them are half Citron-Lemon, half Orange; others have Two-thirds 1 


— 
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Lemon and one of Orange, others the contrary: And of all theſe, ſome are 
oblong, ſome round, ſome bunchy, ſome ſmooth, ſome rugged, ſome 
ſmall, ſome of the bigneſs of two Pound Weight. Their Flefhis fo diſtin- 
guiſh'd, that where the Orange Pulp ends, that of Lemon begins, and on 
the contrary. Again, the Orange Pulp is narrower than that of Lemon; but 
this is tenderer than that, not ſo agreeable to the Taſte, as the genuine ſin- 
gle Fruit. They have either none, or very few, or empty s: Nature, 
it ſeems, ſince this Tree is of the Inſititious Kind, nor can be repaired or pro- 
pagated by Seed, is not at all ſollicitous in the Generation of them. 
he firſt Original of this Tree was by inoculating Orange upon a Citron- 
Lemon-Stock, ſo that by the Marriage of theſe Bice repeated for many 
Tears, it was come to paſs, that by the cloſeneſs of the Inoculation, where- 
by in length of time the mixed Nature of both Trees was grown together, 
which the different Juices, permeating the common Fibres, had for a long 
time nouriſhea, there emerged at length a Germen or Graft, 8 
retaining the Nature and Species of both; into whoſe different iches 
when ſometimes one, ſometimes both kinds of Juices did pafs, it produced 
on one of thoſe Branches a meer Orange, on another a Citron-Lemon, on 
a third a Citron-Lemon- Orange, and even ſometimes upon one and the 
ſame Branch, all the three ſorts of this Fruit together. 


XLV. Mr. Edw. Clyve (and he is the firſt) who brought a dry'd Branch 4s Ae. 
of the Coftee-Shrub A A. from Mecha in Arabia- Flix, gives this account of it. he Coffie- 
This Branch was taken off a Tree 7 or 8 Foot high, is about 5 Foot long, Sbrab: By 
and covered with a grey almoſt ſmooth Bark. The Wood is white, and the g7; +. 
Pith not very large, the Twigs are covered with a dark-colour'd very ſmooth 208. p. 63. 
Bark, and riſe oppoſite to one another by pairs, ſtanding croſs to one ano- | 
ther, coming out of oppoſite ſides of the Branch, or the two Pairs next to Rg. 165. 
one another, cutting each other at Right Angles. After the ſame man- 
ner ſtand the Leaves on the Twigs, as the T'wigs on the Branches, at ſome- 
times an Inch, and ſometimes two Inches diſtance, each pair of Leaves 
from the other one. The Leaves have + Inch Foot-Stalks, being about four 
Inches long, and two broad in the middle where broadeſt ; whence they 
decreaſe to both Extremes, ending in a Point. They are ſmooth, whole, 
and without any Inciſures on their Edges, ſomewhat like the Leaves of a 
Bay. The Fruit comes ex Alis Foliorum, hanging or ſticking to the Twig 
by + Inch long Strings or Foot-Stalks ; and ſometimes one, two or more, 
at the ſame place. | 2 l . 

Theſe, Shrubs are planted in Arabia- Felix, call'd Jaman, every where in 
arch Ground or Mould, in great Plenty, and are watered in times of 
Drought as other cultivated Vegetables there, by artificial Channels from 
Rivers eut on purpoſe to nouriſh them; and after three, forifhr more Years | 
bearing, the Inhabitants are forced to plant new Shrubs, becanfe the old ones 
become tiat ſo fruitful after that time. They dry them in the Sun, and af- 
terwards take off the out ard Husk of the Berries by means of Hand-Mills, 
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as they do here the. Husks of ſeveral ſorts of Grain, to fit them for uſe. 
And the Arabian, in Summer Heats, uſe theſe Husks, roaſted after the 
manner of Coffee · Berries, eſteeming that Drink more cooling, it bein 
ſouriſh to the Taſte. wg 9 
Exolication A. A. Repreſents the Shrub, wherein is obſervable the manner of its 
of the E- Branching, and of the growing of the Leaves and Fruit. 
* a a a a. The Fruit, growing 2, 3, or more at a place on the Twigs. 
B. One of the Leaves, of its natural bigneſs. 
C. The Fruit, of the true Size and Figure. 
c. The Fruit, with the Husk on. 
e. The Fruit, with the outward Husk taken off. 
i. i. The Berry, with both Husks taken off. 


An Ac- XLVI. I cannot learn the uſe of any part of the Coffee-Shrub, except the 


. 42 Berries; of which, boiled in Water, a Drink is made, and drunk much a- 


Honghron, mong the Arabians and Turks, Perhaps twas their Succedaneum for Wine, 


n.256. p.311. Which Mahomet had prohibited: For by its actual Heat it refreſhes the wea- 


ry, and does ſeveral other Services, as Wine that acts by a potential Heat. 
It has not been in uſe (as Mr. Tavernier tells us) much above 120 Years. 
However the uſe of it quickly became general, and that made it a Trade 
in great Towns. Into the publ ick Coffee-Houſes they would come by hun- 
dreds, and among them Strangers would venture, where they learned the 
Cauſtom, and carried it into their own Countries. One Mr. Raſtall, an Ex- 
Ii Merchant, whom I knew, found a Coftee-Houſe at Leghorn in 1651. 
The next Year Mr. Dan. Edwards, a Merchant from Smyrna, brought into 
England a Greek Servant, call'd Paſqua, to make his Coffee: So that tis like- 

ly that this Merchant was the firſt who uſed it in England, (tho I am in- 
formed that the famous Dr. Harvey did frequently uſe it ) as his Servant 

Paſqua, whom he thought fit to ſet up, was the firſt Coffee-man. 

The beſt Coffee-Berry is what is large and plump, with a greeniſh caſt, 
and having om the thin parts a Tranſparency ; the other has a yellowiſh Caſt, 
and is more opaque ; but when they are roaſted, *ris hard to diſtinguiſh. 

I put ſome Berries into a Glaſs of Water about a Week ſince, to ſee it 
they will ſprout; but as yet there is no appearance, altho they are tolera- 
bly ſwell'd, and look white and bright. N 
I have made a Decoction of them, which has made them ſhoot. 
| The common way of preparing the Berry for the Drink-Coffee, isroaſting 
it in a Tin-Cylindrical Box full of Holes, thro the middle of which runs 2 
- Spit; under this is a ſemicircular Hearth, wherein is made a large Char- 
coal-Fire: By the help of a Jack, the Spit turns ſwift, 'and ſo it roaſts, 
being now and then taken up to be ſhaken, When the Oil ariſes, and 1t's 
grown of a dark-brown Colour, it's emptied into two Receivers, made with 
large Hoops, whoſe bottoms are Iron Plates, theſe ſhut into: and there the 
Coffee is well ſhaken, and left till almoſt cold, and if it looks bright, oil), 
and ſhining, tis a ſign tis well done. , 
Of this, when freſh, if an Ounce be ground, and boiled in ſomething 


more 
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n | 
nore than a Quart of Water, till it be fully impregnated with the fine Par- 
——X the 8 and the reſt is grown ſo ponderous, that it will ſubſide, 
and leave the Liquor clear and of a reddiſh Colour, it will make about a 
art of very good Coffee. 

he beſt way of keeping the Berries when roaſted, is in ſome warm Place, 
where it may not be ſuffered to imbibe any Moiſture, which will pall it, 
and take off its Briskneſs of Taſte, *Tis beſt to grind it as uſed; except 
itbe ramm'd into a 3." th well covered and kept dry, and then I believe 
it will keep good a Month. 

There will ſwim upon the Coffee an Oil, which the Turk; great Coffee- 
Drinkers will take in great Plenty, if they can get it. When the Coffee has 
ſtood ſome time to cool, the groſs Parts will ſubſide, the Briskneſs will be 
gone, and it will grow flat, and almoſt clear again. | 

I ſent to the Chymiſt 1 Pound of clean Coffee, 1 Pound of husked 
Horſe-Beans, and 1 Pound of pick'd Wheat; and I received back, 
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By this Account it appears, that Coffee yields by Diſtillation in a Retort 
almoſt double as much Oil as Beans, and almoſt treble as much as Wheat. 

The Oils are very thick, but they and the Spirits have all of them ill Sa- 
yours, as is uſual from burnt Materials. | | v1 F 

By Spirit is meant the Phlegm., - Ke HT, | 

The Capita mortua have no Smell. They have been' calcin'd over and o- 
rer, with all the Art my Chymiſt has; but he cannot reduce them to a Calx 
or Aſhes, and concludes there is no Salt to be gotten from tgne. 
From what is ſaid, I note, that from the common Drink called Coffee, 
there is little good can come from any part but its Oil, becauſe its other 
thin Parts are evaporated, and its thick ſubſides; but its Oil J ſuppoſe to 
be nutritive quaſ an Oil, and warm qua a Chymical Oil, for all the warm 
parts are brought hither as to a Point, and thereby it may enliven and invi- 
gorate ſome heavy Parts in the fermentative Juices, and nouriſh weak Parts 
within, as other Chymical Oils do the Parts external when rubb'd, but be- 
ing dilated, as it uſually is, I queſtion whether it does any more good than 
hot Tea, hot Broth, or any thing elſe that is actually hot; for I believe that 
Aual and potential Heats are much of the ſame Operation. 

It has been generally thought to be an Anti-hypnotick, or hinderer of 
Sleep, which I dare not gainſay, Dr. Mis and other learned Men having 
declared it ſo; but now it is come into frequent uſe, the contrary is often 
obſery'd, although perhaps Cuſtom, as it does with Opium, alters its na- 
tural Qualities. | a 
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I am toſd, that our three Kingdoms ſpend about 100 Tuna Year Whereof 


England ſpends about 70 Tun; which at 14 Pounds à Tun, (a middle Price 
now a-days) will amount to 20586 J. ſterling : and if it were to be all ſold 


in Coffee-houſes, it would reach treble, or 61740 Pounds, which at 10 
Pounds a Head, will find Employments for 9174 Perſons, although I believe 
all the People of England, one with another, do not ſpend 5 Pounds each. 

-- Coffee, when roaſted, loſes about a 4th part, then there is ſpent about 52 
Tun and a half of roaſted Coffee, which makes 117600 Pound, or 15252800 
Drams, which, if there be 8 Millions of People, is not 2 Drams, or half ; 
Pint of Coffee a piece for a Year. | 4 


Beſides what we uſe, we ſend a great deal abroad, and I doubt not, but 


The cacao- 
Tree, n. 93. 
p. 6007, 


| tains from 20 to 30 Nuts, 


in ſhort time, the Gain of what we ſend abroad, will pay the firſt Coſt of 


all we ſhall fpend at home; which is one of the beſt ways to make advantage 
of foreign Trade. | 


XLVH. The Body of a Cacao-Tree is commonly about 4 Inches in Dia- 
meter, 5 Foot in height, and above 12 from the Grouad to the top of the 
Tree. Theſe Trees are exceedingly different amongſt themſelves ; for 
ſome ſhoot up in 2 or 3 Bodies, others im one. Their Leaves are many of 
them dead, and moſt diſcolour'd, unleſs on very young T'rees. We reckon 
a bearing Tree yields from 2 to 8 Pound of Nuts a Lear; and each Cod con- 
The manner of curing them is, to cut them down when they are ripe, a:d 
to lay them to ſweat 3 or 4 Days in the Cods, which is done by laying them 
on Heaps. After this, they cut the Cods and take our the Nuts, and put 
them into a Trough covered with Plantain-Leaves, where they fweat again 
about 16 or 20 Days. The Nuts that are in each Cod are knit together by 
certain Fibres, and have about them a white kind of Pulp, that's agree. ble 
to the Palate. By the turning and ſweating, their little Strings are broken, 
and the Pulp is imbibed and mingled with the Subſtance of the Nut, Atcer 
this, they are put to dry 3 or 4 Weeks in the Sun, and then they become of 
a reddiſh dark Col oute. 
- "Ihe Cods grow only out of the Body, or great L imbs and Boughs, and 
at the ſame Place there are Bloſſoms, and young and ripe Frui-. 
The greateſt Crop at moſt of dun Cacao Walks in Jamaica, is in Derembe 
or Famuury:: But at dne of Gol. Meddifard's Walks, they bear moſt in May; 
yet its not above 3 Miles from.thoſe Walls, which bear always in December: 
Burthole that bear then, have ſome Fruit in May, as the other have in 
ad 4 ddm minke 92x {tak oben init, e a 
Is planted firk in the Nut, always under, ſhade. Some do is under Caf 
ſave 3, others, under Plantain-Trees,. and ſome in the Woods. The 44 
niards uſe a certain large ſhady Plant; call d by them Madre di Cacao, Mon 
ly the others. It mult alſo be always ſheltred from the Nh Kal. Vines 
We ſeldom tranſplant, only where it fails, as it doth many times in Nr 
poor, and dry Lands; for this Tree requires to have flat, moiſt, lox Sol 
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which makes them to be planted commonly by Rivers, and between Moun- 
rains ; ſo that it is ill living where there are good Cacao-Walks. In a Year's 
time the Plant comes to be 4 Foot high, and hath a Leaf 6 times as big as 
an old Tree, which, as the Plant grows bigger, falls off, and leſſer comes in 
ir Place. 

he Trees are commonly planted at 12 Foot diſtance, and at 3 Years old, 
where the Ground is good, and the Plant proſperous, it begins to bear a lit- 
tle; and then they cut down all, or ſome of the Shade; and ſo the Fruit 
increaſes till the 1oth or 12th Lear; then the Tree is ſuppoſed to be in its 
Prime. How long it may continue ſo, none with us can gueſs; but it's cer- 
tain, the Root generally ſhoots out Suckers, that ſupply the Place of the old. 
Stock when dead or cut down, unleſs when any ill Quality of the Ground 
or Air kills both. a 
Cacao was originally of theſe Indios, and wild; towards Maracajo are 
divers Spots of it in the Mountains; and I am informed the Portugueze have 
lately diſcovered whole Woods of it up the River Maranon. ons 

The Cacao paſles by Detail for Money in Næu- Spain, and the Silver Coun- 


XLVIII. The Myrtus Arborea, Foliis Laurinis aromatica, Piementa, or Ja» The Jamaica 
maica Trees, has a Trunk as thick as pnes Thigh, riſing ſtraight about On 
zo Feet high, covered with an e or ſmooth Skin, of a gray Sloan, n. 
Colour, and branched our on every Hand, having the Ends of its Twigs “ P. a. 
ſet with Leaves of ſeveral Sizes; the largeſt being 4 or 5 Inches long, and Fig. 166. 
20r 3 broad in the Middle where broadeſt, and when it decreaſes to both 
Extremes, ending in a Point, ſmooth, thin, ſhining, without any Inciſures, 
of a deep green Colour, and ſtauding on ſuch long Foot-Stalks, whenbruiſed 
very odoriferous, and in all things like the Leaves of a Bay-tree» The ends 
ofthe Twigs are branched into Bunches of Flowers, each Foot-ſtalk ſuſtain- 
ing a Flower, made up of 4 herbaceous or pale green Petala, bowed back, 
or reflected downwards, within which are many Stamina of the ſame Co- 
lour. To theſe follow a Bunch of crowned or umbilicated Berries (the 
Crown being made up of 4 Fliola or ſmall Leaves) which are bigger when 
ripe than Juniper-Berries, at firſt when ſmall, greeniſh ; but when ripe, 
they are black, ſmooth and ſhining ; containing in a moiſt, green, arama- 
tick and biting Pulp, 2 large Acini, or Seeds, ſeparated by a Membrane 
lying between them; each whereof is an Hemiſphere, and. both joined 
make a Globe or Spherical (appearingly one) Acinus, whence Clufius makes 
tt one Seed divifible into 2 Parts. 
It grows on all the hilly Parts of the Iſland of Jamaica, but chiefly in the 
North-ſide thereof: and whenever theſe Trees grow, they are generally left 
ſtanding when other Trees are fell'd, and they are ſometimes planted where - 
they never grew, becauſe of the great Profit from the cured Fruit, ſent in 
great Quantities yearly into Europe. 

It flowers in June, July and Auguſt, but in ſeveral Places ſooner or later, 
according to their Situation and diflerent Seaſon for Rains; and after it flowv- 
ers, , 
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ers, the Fruit ſoon ripens; but tis to be obſery'd, that in clear'd open 
Grounds,” tis ſooner ripe than in thick Woods. 

There is no great difficulty in the curing, or preſerving of this Fruit fo 
uſe ; tis for the moſt part done by the Negroes, they climb the Trees, and 
pull off the Twigs with the unripe green Fruit, and afterwards carefullj ſe⸗ 
parate the Fruit from the Twigs, Leaves, and ripe Berries. Which done 
they expoſe them to the Sun, from its riſing to ſetting, for many Days, 

ſpreading them thin on Cloths, turning them now and then, and carefully 
avoiding the Dews, which are there very great. By this means they be- 
come a little wrinkled, or rugous dry, and from a green change to 1 brown 

Colour, and then they are fit for the Market, being of different Sizes, but 

generally of the bigneſs of black Pepper, ſomething like in Smell and Tale 

to Cloves, Juniper-Berries, Cinnamon, and Pepper, or rather having a pecy- 
liar mix'd Smell, ſomewhat a-kin to them all; whence the Name of All-ſpice, 
The ripe Berries are very carefully ſeparated from thoſe to be cured, becaule 
their wet and plenteous Pulp renders them unfit for Cure. Whence theſe 
Berries always'coming unripe dried into Europe, has been the Occaſion of 
Naturaliſts thinking it to be Fruftn umbilicato ficco. The more fragrant and 
ſmaller they are, they are counted the better. PH on, 
This Fruit with Water diſtill'd pec Peficam, yields a very odoriferous Chy- 
mical Oil, ſinking tothe bottom of Water like Oil of Cloves. It may geſer- 
vedly be counted the beſt and moſt temperate, mild, and innocent of com- 
mon Spices ; and fit to come into greater uſe, and to gain more ground, 
than yet it hath, of the Eaſt-India Commodities of this kind; almoſt all ot 
which it far ſurpaſſes, by promoting the Di eſtion .of Meat, attenuating 
tough Humours, moderately heating, ſtrengthning the Stomach, expelling 
Wind, doing thoſe friendly Offices to the Bowels, as we generally expect 
from Spices. e Wa e e e 
It is now commonly ſold by Druggiſts for Carpobalſamum, which I ſuppoſe 
came from Hernandez, who ſays it may be its Succedaneum ; but it is not 
that Fruit, but ſeems more fragrant and leſs aſtringent and balſamick. Clu- 
fius ſays, that it takes away, it chewed, a ſtinking Breath: John de Bari 
tells us, tis one of the Ingredients of Chocolate in New Spain and Franciſe' 

Vria, who brought it from New Spain and gave it to Red, ſaid, it was there 

commended againſt the Epilepſy and-Gurta ſerena, which he in divers Perſons 

tried but without ſucceſs ; but he at the ſame time ſays, he thinks it a good 

Stomachick and Cephalick Medicine, moderately given. 

Exper. Nat, It has been taken by Claſius for Pliny's Cariophylbn, and by others for Au- 
b. 132. mum; but it is not likely that it was known to the Antients, not being 
known to grow in the Eaſt, but Meſt-· Indie. | 
Ir is very likely that Hernandez does deſcribe this under the Name of K- 
coxite ſeu Piper Tavaſci ; his Deſcription agreeing in every thing but the 
Flower; which no ways agrees to this. And perhaps this is the Tree which 
Piſo deſcribes under the Name of Anhuiba Miri. 


Cinnamon | | 
god li. XLIX. M. de Vilermomt has a fort of Cinnamon, which comes from Cin. 
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Jaloupe, which is white; and another ſort, which comes from Maragnan, 
which is like that of Ceilon. 

He has an Ear of the ſmall Milium of Guinea, about 10 Inches long, made 
juſt like the great Knob of a Cane: the Grains are no bigger than a Pin's 
Head, and are very good to eat ; the Negroes making their finer Cakes of 


them- | 


L. Arbor baccifera, laurifolia, aromatica Fruftu viridi calyculato ramoſo, or The will 

Wild Cinmamon-Tree, commonly but falſly call'd Cortex Winteranus, has a Tree, by Dre 
Trunk about the thickneſs of one's Thigh, riſing to about 20 or 30 Foot high, H. $lown, 
having many Branches and Twigs hanging downwards, making a very come- 
ly Top. The Bark conſiſts of 2 _ one outward, and another inward. The 
outward Bark is thinas a mill'd Shilling, of a whitiſh aſh or grey Colour, with 
ſome whiter Spot here and there upon it, and ſeveral ſhallow Furrows of a 
darker Colour, running variouſly thro it, making it rough, of an aroma- 
tick Taſte. The inward Bark is much thicker than Cinnamon, being as thick 
25 a mill'd Crown Piece ; ſmooth, of a whiter Colour than the outward, 
of a much more biting and aromatick Taſte, ſomething like that of Cloves, 
and not glutinous like Cinnamon, but dry and crumbling between the 
Teeth. The Leaves come out near the ends of the T wigs, without any order, 
ſtand ing on Inch-long Foot-ſtalks; they are gach of them 2 Inches long, and 
one Inch broad, near the end where broadiſh and roundiſh, being narrow at 
the beginning, from whence it augments in breadth to near its end, of a 
yellowiſh green Colour, ſhining and ſmooth, without any Inciſures about 
its Edges, and ſomewhat reſembling the Leaves of Bay, or Lauroceraſus. 
The ends of the Twigs are branched into bunches of Flowers, ſtanding 
ſomething like Umbels, each of which has a Foot Stalk, on the top of 
which is a Calix, made up of ſome Filiola, in which ſtand 5 ſcarlet or pur- 
ple Petala, within which is a large Stylus. To theſe follow ſo many Cali- 
culated Berries, of the bigneſs of a large Pea, roundiſh, green, and con- 
taining within a mucilaginous pale-green thin Pulp, 4 black ſhining Seeds, 
or Acini, of an irregular Figure. 

All the parts of this Tree when freſh are very hot, aromatick and biting 
tothe Taſte, ſomething like Cloves, which is ſo troubleſome, as ſometimes 
to need a Remedy from fair Water. 

It grows in the Low-Land, or Savanna Woods, very frequently on each 
ſide of the Road between Paſſage Fort and the Town of St. Jago de la Vega 
in Jamaica, in Antegoa, and other the Caribbee Iflands. | | 

The Bark of this Tree 1s what is chiefly in uſe, both in the Plantations 
of the Engliſh between the Tropicks in the Meſi- Indies, and in Europe; and 
is without any Difficulty cured, by only cutting off the Bark, and letting 
it dry in the Shade. . LN 

It is in uſe in the Wiſt· Indies, by the more ordinary ſort of People, in 
place of all other Spices, being thought very good to conſume the immode- 
ir „ e of the Stomach, help Digeſtion, expel Wind, Cc. 

ol. II. 
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It is likewiſe, as well there as in Europe, thought a very good Remed 
againſt the Scurvy, and to cleanſe and enyigorate the Blood, ting in Lon 
don at Druggiſts and Apothecaries Shops uſed for thoſe purpoſes, under the 
name of Cortex Winterauns, which it is not, but may very well ſupply its 
Place. It is in the Weſt-Irdies mixed and given with Steel, and other Me- 
dicines; but if the Patient be any way of a hot Conſtitution, it does more 
Harm than Good, being very warm. | 

Rum, a Vinous Spirit drawn from Moloſſus, or bad Sugar fermented with 
Water, if it be mixed with ſome of this Bark, it loſes in part its loathſome 
empyreumatick Smell. 

This Bark, if mixed with Water, and diſtill'd per Veſicam, yields an aro- 
matick Oil, ſinking to the bottom of Water like Oil of Cloves, with ſome 
ſmall Quantity of which it being mixed, has ſometimes been ſold for true 
Oil of Cloves. Peter Martyr mentions it under the Name of Cortex, Cinna- 
momi Saporem, Gingiberis Amaritudmem, & Caryophilli ſuavem Odorem pra | 
ferens. Nic. Monardes deſcribes it under the Name of Lignum Aromaticum; 
Clufius calls it Lignum, ſeu potius Cortex Aromaticus ; and I queſtion not but 
this is the ſame with the white Cinnamon, or the Carnel/a Alla, in ſome other 
Authors. Linſchoten in his Deſcription of America, tranſlated into French, 
gives an account of it under the Name of Arbre, on les Pigeons nichent ; Dr. 
Trapham calls it Winter-Bark, or Weft-tdian Cinmamon-tree ; Hernandez, and 
Vmenes, Caminga. | | 

But it may be doubted whether this be the Aſcopo of Hariot. 


The true LI. Capt. Winter, who went out with Sir F. Drake, when he went round 
— chat on the World, at his Return brought with him from the Streights of Magella: 
Dr.H.Sloan, an aromatick Bark, which had been very helpful to thoſe of his Ship, both 
$:104-P-922*-uſed inſtead of other Spices with their Meat, and as a Medicine very poy- 
erful againſt the Scarvy. Cluſius, from this Captain's Name, calls it Cote: 
Tinteranus, and the Tree Magellanica Aromatica Arbor. The Writer of the 
Journal of the Dutch Ships that went to the Streights of Magellan about 
1599, calls it Lauro ſimilis Arbor, licet procerior, cortice Piperis modo acri & nn. 
denti. And Sebald de Weert, who was there, ſays, that both Leaves and 
Bark were uſed with their Meat and Muskles, to correct them in ſo cold 
Climate. Caſpar Bauhine calls it Laurifolia Magellanica Cortice acri ; Fohuſton 
Arbor Laurifolia Magellanica. | 
Eg. 168. But Mr. Geo. Handyfide, who came from thence about 2 or 3 Years ſince, 
| gives the beſt account of it; ae brought with him a Specimen, or Sam- 
Eg. 169. Ple of its Leaves and Flowers on the Twig and its Seed; by which I car- 
not reduce it to any of our kind of Plants ſo well as the Perichymenum : an 
therefore I ſhall call it, tho it differs in many things from the Hum ſacll, 
Periclymenum rectum Foliis Iaurinis, Cortice acri aromatico. 
He aſſured me that this Tree roſe to be higher and la rger than an Apple. 
Tree, ſpreading very much both in Root and Branches: The Twigs bad 
on them Leaves of a light green Colour on their upper ſide, ſtanding . 
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halſ- inch long Foot · ſtalks; are an Inch and half long, and an Inch broad in 
the middle, where broadeſt, and hence they decreaſe to both ends, end- 
ing blunt. The Flowers come, ex alis Filiorum, ſtanding on + inch long 
Sraiks ; 2, 3, or more of them together, ſomething like thoſe of the Peri- 
chmenum, each of them are milk-white Pentaperalous, and ſmell like Jeſla- 
mine; to which ſucceeds an oval Berry, made up of 2 or 3 or more Acini, 
or little Berries, ſtanding together on the ſame common Foot: ſtalk, of a 
light green Colour, with ſome black Spots: and in theſe Berries are contain- 
cd ſeveral black aromatick Seeds, ſomething like the Stones in Grapes. 

It grows in the middle of the Sreights of Magellan very plentitully. 

The Leaves of this Tree were uſed with other Herbs, by Mr. Handyfide 
for Fomentations in ſeveral Cafes, with very good Succeſs; but he admired 
moſt the uſe of the Bark inwardly, boyling half a Drachm of it with ſome 
Carminative Seeds, and giving it ſo to thoſe of the Ship who were under his 
Care, very much afflicted with the Scurvy. It uſually ſweated them, and 
they were very much relieved. The ſame Medicine likewiſe he admini- 
fred to a great many of the Ship, who were very ill by cating a poyſon- 
ous ſort of Sol in thoſe parts, call'd a S- Lyon; with which they had a 
very great Amendment, altho they had been ſo ill with feeding on this 
Creature, as to loſe moſt of their Skins, which peel'd off their Bodies by de- 
grees, and in large Pieces; fo that the Antidote to this ſtrange Poyſon was 
to be had very near it, and was very much extoll'd by this Gentleman, who 
was put to a ſtand to know what to do in this ſtrange Caſe, altho he very 
well underſtood the Materia medica. 

By the Deſcription of this Tree and that of wild Cinnamon, it appears, 
that the Cortex Nimeranus commonly ſold in Shops, is not the true Cortex Mu- 
teranus: But I muſt needs ſay,” tho they are the Barks of two very differ- 
ing Trees, and growing in very differing Places, and appear quite ano- 
ther thing in their outward Faces: Let their Taſte is much the ſame, 
and I believe they may be uſed as a Succedaneum, one for another; tho 
the true be much to be valued beyond the falſe, being much more aro- 


LIE I have diſcourſed a poor meer 7-iſ Labourer, (who, by having 4. A. 
worked many Tears under à head Gardiner, in a Gentleman's Garden, f. 5e 
has pot a Genius of Planting) who has follow'd the Propagation of Elms, tis» 2 a 
dy the Seed; (a way if known, totally neglected among al Planters) which 52 — 
deed he finds in the former part of the Year : and he has raiſed in ſmall Beds 


Bulkley, n. 
1 ſuch vaſt numbers of them, that he ſells — 4 ſoot long 3 at 25. 5 P. 571. 
n 


2 hundred, and will carry them any where within 5 Miles; and plant them 
into the Bargain» » 4 171 0 | | | Tas 14% n 
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A ſort of LIII. The Savages of Canada, in the time that the Sap riſes in the Maple, 
7, e make an Inciſion in the Tree, by which it runs out, and after they have era. 
n.171.9.988, porated 8 Pounds of the Liquor, there remains 1 Pound, as ſweet, and a; 
much Sugar, as that which is got out of the Canes; part of the ſame Su- 
gar is ſent to be refined at Roven. 
The Savages have practiſed this Art, longer than any now living among 
them can remember. | 
There is made with this Sugar a very good Syrup of Maiden-hair, and 
other capillary Plants, which is uſed in Fance. | 


Oak prepe- LIV. Every part of the Oak-Tree, of what Age or Growth ſoever, and 
221555 v all Oaken Coppice Wood of any Age or Size, being cut and procured in Bark- 
Ch. Howard ing time, will tan all ſorts of Leather, as well at leaſt as Bark alone, 
of — his Material being gotten in its proper Seaſon, it muſt be very wel 
* dryed in the Sun, and more than Bark, then houſed dry, and kept dry for 
uſe; and when it is to be uſed, the greater Wood may be ſhaved ſmall, or 
cleft, and the ſmall bruiſed with a — and cut ſmall; which done, it 
mult again be dried very well upon a Kiln, and then ground as Tanners 
uſually do their Bark. bidet 
Such Wood, as it is to be uſed preſently after 'tis gotten, will require the 
better and more drying upon the Kiln ; otherwiſe, it will blacken and ſpoil 
all the Leather. | wetted © 
Inſtead of an Anvil, to beat and bruiſe the tanning Stuff upon, fit intoa 
wooden Block a Plate of Iron about 4 Inches deep, 9 Inches broad, and 1: 
Inches long. The Hammer for bruifing the Stuff may be of 6 J. weight, and 
have the Head about 3 Inches ſquare, to work with both Hands; but to 
work with one Hand, or for a Youth to uſe, let it be of about 3 J. e and 
the Head about 2 Inches ſquare. The ſurface of one end of theſe Ham- 
mers is beſt to be ſmooth, but that of the other dented, the better to enter 
into the Stuff for quicker Diſpatch. They are to be well ſteel'd at both 
ends, the handles of theſe Hammers may be about a Foot long ; the bigger 
—_ to be ſomewhat longer. 
he Knife to cut the bruiſed Stuff, may be 8 or 9 Inches broad, and 
_ as much in Depth, made like a obaco-Knife, with a handle to 
work. > rf F — 19 FR | 
Where Oak is ſcarce, Thorns may indifferently well ſupply that Scarcit), 
Birch ordered and uſed inſtead of Oak, is very fit for Soal-Leather. 
A As theſe Ingredients will tan better than Bark alone, and that with far 
leſs Charge, ſo may this Invention fave the felling of Timber, when the 
Sap is up; which when tis done, cauſes the outſide of the Trees to rot aud 
grow worm-eaten; whereas, if the Trees had been fell'd in Winter, when 
the Sap was down, they would have been almoſt all Heart, (as they cal 
it) and not ſo ſubje& to Worms: Beſides that, this Invention will great! 
improve the value of Underwoods. Ly 


066% 

LV. There is no ſuch Dwarf- Oak in Eng growing wild, as was ſent 4 Puof 
you out of New-England; nor in any other Country where we have been ; yew gg. 
unleſs it be the Ilex Coccifera, which is a low Shrub, bearing large Acorns, r- 25 
and hath a prickly Leaf like Holly. If it prove that, it will be a lueriferous tough, n.;8. 
Diſcovery. | p. 1700, 


LVI. Five Leagues from Marſeiles are very high Mountains, which are n. w.y 
(for the moſt part) covered with Foreſts of Pine-Trees, which there grow T7 
wild; half a League out of the Road, you ſee the making of Pitch, Tar, Rn «n4 * 
| Rofin and Turpentine, which is thus, viz. in the Spring- time when the Sap Twpentine, 
runs moſt, they pare off the Bark of the Pine to make the Sap run down into 2240, nad; 
an Hole, which they cut at the bottom to receive it; as it runs, it leaves a f. 251 
Cream or Cruſt behind it, which they take and temper in Water, and fell, by 

2 Cheat, for white Bees-Wax, that they make Flambeaus of, and is a great 

deal dearer. Then they take up the Juice in Spoons from the bottom, and 

after they have ſo gotten a good Quantity, they ſtrain it thro a Grocer's 

Basker, ſuch as they put their Malaga Raiſins in ; that which runs thro eaſi- 

ly is the common Turpentine. Then they take that which remains above, 

and adding a ſufficient Quantity of Water, diſtil it in an Alembick ; that 

which is ſo diſtilled is Oil of Turpentine, and the Calx that remains is com- 

mon Reſin. Then they cut the Stock of the Tree into large Chips, and pile 

them hollow in a Cave; covering it on the top with Tiles, but ſo as to let 

ſome Air come in to feed the Fire; then burning them, there runs a thick Juice 

down to the bottom, where they make a ſmall Hole for it to run out at, (a 

larger Hole would ſet it all in a Flame) and that which fo runs out is Tar. 

Then they take off that, and boiling it oP over again, to conſume more 

of the Moiſture, they ſer it to cool; which when cool is Pitch, 


LVII.-In Jamaica, the neighbouring Iſles, and Continent of America, e 
grow many ſorts of Miſſeltoe; paraſitical Plants, as they are called by ſome, *#r5c i» 
or Epidendra by others; which grow on the Bodies or Arms of Trees, after I Br. Trans 
the manner of Miſſeltoe, like to which they bring forth Roots, Leaves, Soon. ». 
Stalks, Flowers and Seed. From this likeneſs I have given the Name cum 
to all the ſeveral Families of them; tlip they differ very muehi from it, and 
almoſt as much amongſt themſelves. © to) n ont i e eie 

There is one Family among them which I call Vſcum Caviophyloides, from Cara. Fam; 
having its Seed- Veſſel ſomewhat like that of Clbve- July Flowers, and a par-. 
ticular one of that Family which I name Viſcum Cari hyloides maximum, 
Fbre tripetalo pallide luteo, ſemine flumemoſa, and which is commonly in 
that INand called Witd-Pine ; whoſe: Deſeription follows. A great many 
brown Fibrils encompaſs the Arms, or take fitm hold of the Bark of the 
Trunk of the Trees whereon they grow. Not as Miſſeltoe/ entring the 39+ 170» 
Bark or Wocd, to ſuck Nouriſhment, but only weaving and matting 
themſelves among one another, and thereby making to the Plant a firm 
and ſtrong Foundation. From hence riſe ſeveral Leaves on every ſi de, 
x aaaa, after the manner of Leeks, Ananas, whence the Name of Wild- 


Pine, 


* — 


r . — ü 


near thoſe of this kind of Vegetables; in ſome Particulars. The Virga? aftr 
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Pine, or Aloes, being folded or incloſed one within another; each of which 
is two Foot and a half long; from a 3 Inch breadth at Beginning, or Baſe 
ending in a Point; having very hollow or concave inward-ſides, is mad 
within a very large Reſervatory, Ciſtern, or Baſin, 6. fit to contain aprer;; 
deal of Water; which in the rainy Seaſons falls upon the uppermoſt Part, 


of the ſpreading Leaves, which have Channels in them, conveying it down 


to the Ciſtern, where it is kept, as in a Bottle; the Leaves, after they are 
{welled out like a Bulbous Root to make the Bottle, bending inwards, or 
COMUA Ain clole to the Stalk, by that means hindering the Evaporation 
of the Water by the heat of the Sun. They are of alight green Colour be- 


low, and like Leeks above. From the midſt of theſe rifes a round, (mooti, 


ſtrait, freſh, Green coloured Stalk, :3 or 4 Foot long, c. having man; 
Branches; when wonnded, yielding a clear mucilaginous Gum. The Flowers 
come out here and there on the Branches; they are made up of; long 
yellowiſh, white, or herbaceous Petala, and ſome Purple-ended Stamina, 
ſtanding, in a long Calix, or Tubulus, made up of 3 green viſcid Leaves, 
with purple Edges, to-which follows a long triangular Capſula, d. greeniſh 
Brown, being ſomewhat like thoſe of the Cariophylli; having under it three 
ſhort capſular Leaves, and within ſeveral long pappous Seeds, the Seed i: 
ſelf being oblong, pyramidal, and very ſmall, having very ſoft Hairs, 
Down or Tomentum; much longer in proportion to the Seed, than any 
Tomentum Iknow ; being as long as the Pod or Capſula. — 

It grows on the Arms of 'Prees, every where in the Woods, as alſo on 
the Barks of their T'rumks ; eſpecially when they begin to decay, their Barks 
receiving the Seed, and yielding then more eaſily to the Fibrils of this Plant's 
Roots, which in ſome time diſſolves them, and ruins the whole Trunk. 

The Contrivance of Nature in this Vegetable is very admirable ; the Seed 
has long and many Threads of Tomentum, not only that it may be carried 
every where by the Wind, as the Pappous and Tomentoſe Seeds of Hr: 
cium,  Lyfimachia, &c. are, but alſo, that it may by thoſe Threads, when 


driven thro the Boughs, be held faſt, and ſo ſtick to the Arms and extant 


Parts of the Barks of Trees. So ſoon as it ſprouts or germinates, although i 
be on the under parts of a Bough, or Trunk of the Tree, its Leaves and 
Stalk riſo perpendicular, or ſtrait up: Becauſe if it had any other Poſition, 
the Ciſtern before mentioned (by which it is 'chiefly nouriſhed, not having 


any Communication with the Tree) made of the hollow Leaves, could 
not hold Water, which is neceſſary for the Nouriſhment and Life of the 


Plant... e AST on bike n | 
In the mountainous as well as dry low Woods, in ſcarcity of Water, ths 
Reſervatery is neceſſary, and ſufficient, not only for the Plant it ſelf, bit 
likewiſe is very uſeful to Men, Birds, and all ſorts of Inſects; whither in 
ſcarcity of Water they come in Troops, and ſeldom go away without Re- 
ſreſument. j 22 eech i 
There are ſome Contrivances in Plants growing in Europe, which com: 
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is, or wild Teaſe! (and moſt Plants call'd Perfoliated) has its Leaves in- 
cloſing its Stalk, and ſo ſet by pairs oppoſite to one another, and joined by 
their Baſes, that they may make a hollow Place, fit to contain ſome 
Water, which tho open, yet without doubt contributes to the perfecting 
f the Plant. | | 
l Several Fuci are lately diſcovered to have Seeds, which, when ripe, break 
out of their Places, and by means of a glewy juice faſten themſelves to the 
Stones, or other Subſtances at the bottom of the Sea, where they are to grow. 
The common V iſcum had ſuch a glewy Subſtance, I ſuppoſe, tor faſtning its 
Seed to the Barks of Trees. 

Small Moſſes, heretofore thought to have no Seed, are now known to 
have great Plenty; and that ſo ſmall, as I have ſeen it riſe up from the ripe 
Head, in form of Smoak ; which is without queſtion that it may be carried 
by the Air and Wind, to Walls, Frees, or other fit Matrix for its Vege- 
tation, | . | 
There is a Fungus, call'd by Clufius, Fungus minimus anonymus; and by 

Dr. Merret, Campaniformis, niger multa ſemina plana in ſe continens (which I 
have ſhewn the R. Society many Years ſince) that when ripe opens in the 
Rain, by which one filling a Cup, wherein lies its Seeds, they are waſhed. 
out on every hand, to propagate its kind. | 

There are many Families of Plants with Pappous, or Tomentoſe Seeds; 
28 Dandelion s, Erigerum's, Lyfimachia's, Clematis's, Anemone's, &c. which be- 
ing ripe, their Seeds are by means of their Feathers, or Wings, ſcattered 1+. 31g; 
to all neighbouring Parts by the Wind. This is ſo eflectual a way, that the b 10. 
Aſter Canadenfis annuus non deſcriptus, Brunyer, or Conyza, annua atha acris, 
Mriſ. (which came at firſt from Canada) is now become a wild Plant in 
many Places of Europe, where it never was obſerved to grow, and far from 
the Gardens where it was firſt planted ; from whence the Seed had been 
carried by its Wings; ſo that I have ſeen it in ſome Parts of France, very 
many Leagues from ſuch Places. | | | | a Lokek . 

There are likewife many Plants, which have Seed-Veſlels ſo contrived as 
with a Spring, and ſometimes ſmart Noiſe, hen they are ripe, to throw 
off their Seeds ſeveral ways, to a conſiderable diſtance. Moſt Plants having 

Pods, as Fe, Cc. thoſe called Noli me Tangere, or Herbæ Impatientes, Cu- 
cumis afiginus, Cranes-bills, and many others, have this Artifice to ſow them- 
ſelves. Amongſt thoſe who have this Property, none is more ſurprizing 
than one in Jamaica, called Spirit · Weed, which when its Seed is ripe, the 
Veſlel containing it, on the leaſt touch of whatever is wet, does inſtantly 
open it ſelf, and with a ſmart Noiſe, throw its Seed ſeveral ways to 4 con- 
ſiderable diſtance ; likely the deſign of Nature being, that the rainy Seaſon 
being proper for ſowing, its Seed ſhould be kept in its Seed · Veſſel, the beſt 
Preſeryer of it from Injuries till then. | "7 1 

Lychuis's, Poppies, Antirrhinum's, and many others, have their Seeds in 
Heads, which, when ripe, are open at top; and by the Winds, and help of 
weir Partitions, are ſcattered and directed to all Quarters. 


Tlieſe 
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Theſe Inſtances, and many more, very obvious and wonderful, tho not 
taken notice of, might be given to ſhew the t Endeavours of Nature to 
perfect the Individuum, and propagate the kind; which for that reaſon, [ 


am apt to believe, are all (without the-loſs of one Species) preſerved to 
us, from the Creation to this Day. 


The Sitver- LVIII. A Branch of the Silver-Pine, or Conifera Salicis facie, Elis & 
Pine from Fructu, Tomento ſericeo candicante, obduttis ſemine pennato, was lately brought 
_ = into England from the Cape of Good Hope, by Mr. Goddard. The Twig of 
By Dr. H. this Tree had a great many Leaves ſet round it very cloſe to one another 
5 664. ſo as to hide the Twig it ſelf there where they grow; each of the largel. 
Hg. 171. of them being about 4 Inches long, and 4 of an Inch broad, in the middle 
where broadeſt, from whence they decreaſe towards both Extremes, end- 
ing in a Point; being like thoſe of the Oſier Willow, only broader, and al 
covered over with the thickeſt, fineſt and ages white Silken Hair or 
Down, that ever any PlantI remember to have ſeen has. The Cones are of 
Fig. 172. the bigneſs of thoſe of the Cedars of Lebanon, and of the ſame ſhape ; the 
Cuticula, or {mall Skin of each Scale, being covered over with a white ſhor: 
Down or Wool, ſhining alſo like Silk; between the Scales is lodged the 
Seed C. which is almoſt as large as the Pine-Nut, near the ſame ſhape, of 2 
dark brown Colour, and having a riſing eminent Line or Belly running thro 
a Membrane D. which has on its top 4 Feathers, like thoſe belonging to the 
Seeds of Clematis; which being between the Scales, and riſing above them, 
adds a very great Beauty to the Cone; and may likewiſe ſerve for Wings, 
by means of the Wind, to looſen or carry the Seeds to diſtant Places, there- 
by propagating. it ſelt. SEQ. [0 n e | 
Dr. Plucknet has figur d it under the Name of Leucadendros Africana, Alo. 
tota argentea, ſericea Foliis integris ; Atlas-Tree, D. Herman. 
Anotherco: LIN. Conifera, Alypi folio, Seminibus pennatis pluribus in medio Coni conglome 
3 ratis, & non inter Squammas, aliorum Conorum more, naſcentibus. 
the Cape of A Branch of this Tree with its Fruit was lately brought from the Cape d 
27 Pr. K. Good Hope, by Mr. Goddard. It had a brown - colour d ſmooth Bark with 2 
Sloan. n. whitiſh hard Wool, and ſmall Pith. The Leaves (expreſſed to their nati- 
98. p. oss. ral Bigneſs F) were round it without any Order, very thick ſet, having a 
Foot-Stalks, being about 2 Inches and + long, and about + of an Inch broic, 
near the farther end where broadeſt, ſmooth, hard, and of a browniſh er 
dirty green Colour. On the top of the Branch comes the Fruit, G. whit! 
is ſurrounded by 3 or 4 Twigs, H. I. K, overtopping it, and with thei 
Fig. 173: Leaves almoſt hiding it. It is about 5 Inches long, and is made up of ma" 
Scales, hard and red, encloſing one another. The lowermoſt and outwa'c- 
moſt being very ſhort, the inwardmoſt 4 Inches tong, each of them end!" 
in a Point; ſome Scales having on their outlides a gummy Juice. Int" 
middle of theſe Scales were the firſt Rudiments of many Seeds, as L. t. 
ſame not being fully ripe ; each of which is ſet about with a great Quanti 
of 4 Inch long, yellow, fine, filken Down, M. having 2 Inches long * 
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or String N. and yellowiſh Membranes O. encloſing the Slut and Tomen- 


um, being feather d at top with Feathers, like the Silver Pine, and for the 
{ame Purpoſes. | | 


LX. 1. There are ſeveral ſorts of Vegetables that will grow the wrmg end ſerve!) 


ſet downwards in the Ground, as Elders, Bryars, Sallies, Willows, the 


lack perimen:/ 


Elder, Vines, and moſt Shrubs; two or three of their Joints being cover d in £9=<<1 >; 
the Mould, and the Stem cut off near the overmoſt Joint, which ſhould be be. 


half cover'd in the Mould, and the Mould ſome what raiſed, as it ſpurts out b 


and grows. Dr. B. Currant-trees, and ſuch like as are of a ſoft Wood, and Beal, 4 
quick Growers, ſeem moſt apt to this Improvement. Dr. T. Dr. Ez, 


2. The Branch of a Plant being laid in the Ground, whilſt yet growing on = 

a Tree, and there taking Root, being cut off whillt ſo growing, will grow 

on both ends, if it be well rooted in the Propagation ; and the like care had 
of the laſt Knot or Joint, as was before preſcribed. Dr. B. The Layers of 
thoſe 'I'rees and Shrubs mentioned in the former Obſervation, will grow 
on both ends, and aptly parted when they have ſpread Roots both ways, 
make two Plants out of each Layer. Dr. T. 

3. Inthe tapping of Trees the Juice certainly aſcends from the Root, and 
ater it is concocted to partake of the nature of the Plant, which feeds as well 
onthe Air as the Juice turniſh'd thro the Root, it deſcends (as Liquor in an 
Alembick) to the Orifice whence it iſſues. Ratray,the learned Sor affirms, that 
he hath calculated experimentally,that the Liquor which may be drawn from 
the Birch in the Spring-time, is equiponderant to the whole weight of the 
1'ree, Branches, Roots, and all together. And perhaps this kind of large natural 
Alembick,where it may be had, may ſometimes prove more effeRual than our 
little artificial and more troubleſome Diſtillations. And the Congeniality of 
the Sun in its alternative Viſits, and the aſſiduous intercourſe of the free Air 
with the Spirits of the Plant, yet living and growing, may have a more ef- 
feual influence for a ſpecifick Virtue than we are apt to imagine. Tho we 
cannot ſee nor hear the Lungs of Vegetables beating,yet we may ſometimes 
ſmell their Breath ſtrong enough both to pleaſe and offend exceedingly ; as in 
Savin, Firs, Cypreſs, Elder, Roſemary, Myrtles, aud generally in all Bloſſom- 
ers. And ſome that cannot be ſmelt by us, may yet have a very wholeſom 
Breath. One Experiment I will here beſtow on you : When both my Hands 
were manacled for many Years (and ſometimes my Arms alſo) with deep cor- 
roding Tetters, to the bluſh of my many friendly Phyſicians, and in deſpite 
of many of the beſt Medicines and Purgations, all was ſuddenly heal'd, and 
has ſo continued theſe 20 Years, by the application of the Gum of Plum- 
trees diſſolv d in Vinegar.I muſt not forget to add, that I apply'd Vine-leaves, 
and ſometimes open'd Raiſins to draw a moiſture from theſe Tetters, ſome 

tew Days before I us'd the Gum. Dr. B. 

Dr. Tonge is of opinion, that Sap always riſes, and never properly de- 
ſcends, having only a kind of ſubſiding or Recidivation, which he ſaith he 
cannot call a Circulation, nor reſemble to the motion of Liquors in a Pelli- 
can, but rather to the ſinking of Liquors in an Alembick, whilſt the thinner 
parts are forced over the Helm ; vet ſomewhat imitating the Motion of 

Vor th i! Rrrr Blood 
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Blood in Animals, foraſmiich'as it continually ſapplies the want and expence 
f Sap in the exterior Parts, from the Stock of the Sap in the Trunk, Row 

and Branches. | | 


He underſtands it thus, that the Sap neceſſary to the growth of the Leaves 
"ruit and upper Branches, being di — and converted into the Form ne. 
ceſſary 15 theſe Purpoſes,when the Tree is fulleſt of Sap, in ſuch manner that 
the Sap in the innermoſt Coats feeds the innermoſt, and the Sap of the out- 
ward Coats, the outward Parts of Fruits, &c. that which remains in the 
Body betwixt the ſeveral Coats, and betwixt the Bark and Body, begins to 
condenſe there alſo, firſt into a Gelly, and after into Wood, Bark, Roots, G.. 
according to the ſeveral Places to which it hath ſubſided. And becauſe i 
condenſeth faſter in ſome parts than in others, according as they be higher or 
lower, whether it be by Heat or Cold, or Exhalation of thinner parts, the 
Sap condenſed above or below, filling leſs room, muſt needs — the dap, 
which is not yet condenſed in appearance, to deſcend or ſubſide, and to fink 
as it were lower and lower, in the Pores of the Timber and Bark, i e. to beef 
high, not deſcend from any place to which it was formerly riſen, unleſs (as i 
Blood letting) when ſome lower part is open d, all the Sap above continuall; 
flows thither till the Tree be emptied, or the continual Flux of the Sap (th: 
vatural Balſam of the Tree) heal the Wounds, as that of the Blood does thoſ: 
of the Body; and ſo much quicker and eaſier, by how much the Air is more 
favourable, or is better kept out: which he obſerves for their Direction who 
are curious in Inoculation, as the ground of their Succefles or Miſcarriages. 
The Trees obſerv'd by the ſame Dr. Z. to run, are the Vine; the Birch, plen- 
tifully at Body, Branches and Roots; the Walnut- tree, at the Roots and pruned 
Branches; fome Willows and Sallies, and ſome ſorts of Maples; the Sycamore, 
which is the greater Maple (ſome call it a Plane) at a Gaſh made on the 
Bark of his Body, and at the Roots and Branches; the Poplar and Aſp. Som: 
Woodmen affirm, that in ſuch Oaks as are windſhaken, that have large Hollow 


_neſſes in their Arms and Bodies, they have found great quantities of Sap inthe 
cutting of them, whereof havin drank, they quenched their Thirſt without 
any-prejudice.To theſe add the Whitting or Quicking-tree (Lat. Fraxinu$/ 

_ veſtris, and by ſome, Fraxinus Cambro-Britannica) which in its ſeaſon, as ſom: 
_ affirm, will run plenteouſly, and whence they would have us expeQ a ſore· 
reign Drink againſt ſome Kubbern Diſtempers, eſpecially ſuch as are Scorbi. 
tical and S lenetick. Ihave kept (faith Dr. T.) ſome of the Juice of the he. 

ries (which being expreſſed ferments of it ſelf) theſe 2 Years in Bottles, and 
it has now the taſte of an auſtere Cyder; and I ſuppoſe, from its grateful ſme!) 
that it may be kept till it ripens, and become a ſtrong vinous Liquor. It: 
the, Houſhold Drink of ſome Families in thefe parts about Wales and Hur 
ia ; and ſome out of curioſity have brewed ripe Berries with front 

er and Ale, and kept it till it tranſcended all the other Beer in goodneb 

Dr. Tonge's Attempts upon the Poplar, Aſp, Elm, Oak, Aſh, Elder, Whitting 
Berry or Quicking-tree, Thorn,Buckthorn, Tile, Nut, Sloe, Briar, Bramble, 05 

f Kale not ſucceeded ; and he doubts that they, and all Apples and Pears, has 
ome degree of Gummineſs in their Juices, ſo that they will not run. * 
4 
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4 The Sap apparently riſeth by the inward Bark, where you may ſee the 
Quick begin, and where the Graft firſt incorporateth- Dr. B. | 
Pr. T: obſerves that there are Circles in Trees which are the Diſtances of 
thoſe Films or Coats, by which the Tree receives its yearly increaſe in thick- 
neſs. - Thro theſe, looking full of circular Pores, the Sap ſeems to aſcend in 
the ſame manner between Coat and Coat, as between the Bark and the Body. 
Now the Aſcent of Sap is by all Parts and Pores of the Tree in ſuch ſmall 
Quantities, as can hardly. be diſcern'd,' unleſs the Tree be S iſ ſawed off, 
eſpecially near the Root, for then it will appear how it aſcends. In Birches, 
and ſuch like, the Sap iſſues very plentifully in all parts of the Body, when 
they are cut down near the Root. 6 02 pan ho 
The Bark is double, outward and inward ; the outward is dry, and in 
ſome Trees rough; the inner is probably a ſuperadded new Coat of that 
lear's growth, or ſomething like it, between the nature of Wood and Bark. 
The Sap riſes within and without that ſuperadded Coat. N 
To perfect the Experiment about Sap, and to ſind whether it aſcends more 5. .f. 515. 
or leſs in the prickt Cireles of the Body, than in thoſe bet wixt the Body 
the Bark; let the Tree, exempted from all its Sap the Day before, be fir 
pierced with an Augre, only thro the Bark, and the quantity of Sap it yield: 
in an Hour exactly meaſur d and weigh d; then at the ſame time, let ano- 
ther Hole be bor'd into the Body of the Tree, above an Inch and a half deep, 
and ſo round about on every ſide of the Tree, ſome deeper and ſomeſhallow- 
er, with a good large Augre, and one quite thro ſloping. From which Ex- 
periment, after vatious Trials, may be found the difference of the Sap, ri- 
ing on the North and South; and ſo likewiſe of that which comes from the 
Bark only peel'd off, and that which aſcends in the inner part of the Tree. 
The Weight may be alſo compared of that which iſſues from the Bark, with 
that which iſſues from the Body. The internal Heart-Sap may alſo be drawn 
apart, by boring a ſmaller Augre-hole in the middle of a greater, and fitting 
it with a long Pipe adjuſted to that inner Orifice. + ht) I ir 

5. Dr. Beal faith, experimentally, that if a Circle be drawn round about 
any common Engliſb Tree, as Oak, Elm, Poplar, Cc. by Inciſion, to the 
Timber (how thin ſoever the Knife be) ſo that no part of the Rind or Bark, 
to the very ſolid Timber, be uncut, the Tree will die from that part upwards. 
Only the Ach (of all that I cauld try) will grow on and proſper, not withſtand- 
ing the Inciſion. My Brother (T. B.) ſnew'd me ſome old and huge Afhes, 
which were bared of the Bark by the Deer, from tlie Root, 4 Feet upwards, 
quite round, yet they had continued their growth many ears, and ſome parts 
of the Bark which were left in few Places not ſo broad as the Palm of my Hand, 
had a freſh Verdure, more lively than the parts of the Bark Which remained 
above the Baring. Vet if ſome Incifions by Hack ings be made, or if the Branch- 
es of ſome Fruit- Trees. (eſpecially the Gennet-Moyle) be quite bared under 
2 Knot near the Body of the Tree, and that Knot and bare Part be well 
covered with Loame, or good Mould. in June, that: Branch will not only 
arvive, bat will be apt to take Root and become à young Tree of 
ſpeedy Growth, if cut off below the Baring, and ſet at a fit depth at — 
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| end of Autumn, or about Candlemas rather. Where ſuch tranſverſe 
Hackings are made, or Contuſions in the Bark, many Vegetables are apt to 
gather Knobs, and ſometimes ſmall Branches will ſpurt out above, aud ſome. 
times about the Part contuſed. To get the Gum of the Plum-Trees, I have 
ſometimes wrenched the Branch, till the ſolid Timber hath crackt, and the 
| Rind forced open in ſome parts, ſo leaving it to grow; but forced to continue 
in a Poſture ſomewhat wreathed, it hath not failed to yield me ſtore of Gun 
3 next Summer. 
Vide infra 
irix. 
| 


Dr. T. A Branch whoſe Bark of the breadth of about 2 or 3 Inches, is 
taken off round towards the bottom, in ſome Trees, and particularly the 
Lime-Tree, will live and bear Leaves for many Years, and grow as other 
Branches, by means of the Sap aſcending thro all the Pores of the inner 
Coats, as was ſaid in the 3d Obſervation. 

6. The Juice which deſcends by tapping, and which maketh the Pulp or 
Coat of any Fruit, aſcends by the Bark or Rind of the Plant, and not by the 
Pith. But I can affirm by _ Experiments, that the Pith and the Timber 
have fome Correſpondence with the Seed of the Plant, to convey an Inter- 
courſe of the ſame Spirits and Nature from the Root to the Seed. Dr. B. 

Dr. T. ſaith, That Piths are of a very different Nature and Subſtance ; 

in the Walnut is a multitude of Films, manifeſtly diſtant from one another; 
— others, as in Elders and Bryars, tis a continued ſoft, looſe, dry Sub- 
ance. | 

7. The Points or Ends of the Roots being cut off, they will in proportion 
bleed as copiouſly as the Branches, and probably more, certainly longer, be- 
cauſe there is greater plenty of Juice aſcended above them, than the Bran- 
ches; and conſequently more will iſſue by them, than by any part of the 
Tree higher than them. Dr. 7. = 

8. From the latter end of Jan. to the middle of May, Trees will bleed; 
thoſe that are ſaid to run firſt, are the Poplar, Aſp, Abele, Maple, Syer 
more: ſome, as Willows, and the Birch, tried by my ſelf, are beſt to tap 2. 
bout the middle of the 2d Seaſon ; and the Walnut, towards the latter end 
of March. They generally bleed a full Month in the whole. Mr. Midfid 
of Durham, a very expert Gatherer and Preſerver of Saps, affirms, that the 

p of the Poplar and Afp riſe fo briskly in Fanuary, that they will bleed 
before the end of that Month; the Sycamore will run in hard Froſt, when 
the _ freezes as it drops. Dr. T. ; | 
— > 9. The beſt time of the Day for Tapping is about Noon. In the latter 
43- P. 862. Seaſon, when Sap is not very plenteous in Trees, they will neither ru 
n.442-350. Morning nor Evening, nor probably at any time of the Night - but whe 
n.58. p. 1199. P 1 
they are very full of Sap, and emptied but by very ſmall Vents, the Sap mi} 
run Night and Day till exhauſted, but never in largg, Vents. I have often ob 
ſerved, that when a large Walnut would yield no Sap any longer in the Bod 
or Branches at any time of the Day, it would run longer at the Roots on:ie 
South or funny ſide, than on the North or ſhady fide, conſtantly governs 


the courſe of its Sap in its beginning to rife, and to ſtop daily at the rin 
and ſerting of the Gun. ** T a 


10. Trees 
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10. Trees afford no Juice at all (that has been obſerved) in Autumn: But 
Birch-Trees bored in the Spring, ſo late, in reſpect both of the Tear and Day, 
that they have afforded no Lap at all at the Body, have been found ſome time 
after, 7 have iſſued ſuch plenty of Juice, as hath condenſed in the Hole 
nes Sal. i nol /// 
11. Rain being ſcarce, the Juice will be ſcarcer. Plenty of Rain can only 
give ſuch plenty of Sap, as the Pores will admit. And too much cold Rain 
may, by over-cooling, hinder the Sap, 1 abating from the degree of Heat 
neceſſary to the Pulſion of Sap into the Root, and to the Digeſtion in the 
Tree: which is alſo in watering. On this ground it ſeems probable, that 
draw ing Sap conſtantly from Trees every Year, will not hinder their growth; 
in Body, Branches, Leaves, nor Fruit, to any great Prejudice; for Pulſion 
will ſtill ſupply, Juice into the, emptied Pores, till their Capacity be filled. 
It is alſo peflible, that Trees may grow better, and give more Fruit, if the 
right Art of drawing Sap be found out for that end ; as ſome Perſons grow 
atterby.ofren bleeding. „ 105 
12. In the change of the Nature of a Tree, the Application of Juices is, 2-44-p.877. 
in my opinion, not otherwiſe confiderable than from the ſcarcity, plenty; 
or goodneſs, of the Nouriſhment of ſuch Juices; not from the Taſte, or 
Reliſh in them. Yet probably hot Nouriſhments, whether in Juices-or 
Earths, may digeſt the Sap, and conſequently the Fruit better in Trees of 
flaſhy Fruit, than in others; and vice verſa. In the mean time to change 
the Taſte of Fruit, the probableſt way may be thought not very hopeful to 
bore the Roots and the Body, downwards and tranſverſe, and to fill the 
Holes with plenty of its own or ſome other Tree's Sap, in which ſome Aro- 
matick Subſtances have been ſtrongly infuſed. W 

13. If no Rain come to the Roots of Trees at all, nor other Moiſture, 
they will not grow ; but if the Points of the Roots only be watered, tho all 
the reſt remain dry, (as it 077 naturally in Fir- Trees) they may grow 
very well. For the Points of the Roots ſhoot out yearly a ſnarp- pointed ten- 
der Part, ſomewhat like the ſharp Bud on the end of a Sprig, by which the 
Root not only enlarges it ſelf in the Earth, as the Branches do in the Air, but 
alſo receives its Nouriſhment : And that tender Part moves it ſelf towards 
the beſt moiſtened and the tendereſt Earth. So that to promote the Growth 
of Trees, tis very effectual to looſen the Earth about the Points of the Roots; 
and there alſo to miniſterNouriſhment or proper Liquors; and this in Trenches 
where the Amendment may remain, rather than above; throwing out the 
dead Mould out of the Trenches, and ſpreading it above to kill Weeds. 

14. The Roots of Plum and Lime-Trees inoculated upon, will ſhoot-out 
their Buds, as Thave experimented. I fail'd of Succeſs in the Walnut, in regard 
[think T had not well provided fot what was neceſſary to keep the partinocu- 
lated from the moiſture of the Earth and Rain. To make a ſucceſsful Tryal, 
ſuppoſe in an Alkermes-Oak, (a delicate Tree, and difficult to be otherwiſe 
inoculated upon) let the Root to be grafted on be bared in the Fall of the 
Leaf, taken out of the Earth, and at convenient diſtance from the Body of 
the Tree, bow d, and raiſed a Foot above the Earth; and then the * — : 
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Fibres, ot the Root carciully laid about with freſn Earth, and water'd ti 

— 2 well, and till the Root 2 in che Air have 4 Hark like that of 
Branch of a Tree; which probably it will get in the next Seaſon of Inocula- 
tion. The Inoculat ion it ſelf is made on the part raiſed after the ordinary 
way. When tis done, let it be carefully covered with ſome ſoft Wax, as; 
known, to defend it from the Rain; it is to be ſtop'd, and order'd in al 
things, / as in ↄther Tnooplations, 

5. The Arms of the Roots of Trees, are to be out for the advantage of 
their, Growth according to the proportion they have to their Head and Body, 
or according to the Deſign you have to encreaſe Wood or Fruit. For ſuch 
Roots as are more out ward, feed Wood; lan as are inward, the Fruit. 

16. The depth qt. Frees to be Tet, Thould never be below the reach of the 
Sun's Heat, nor the goodneſs of the Mould, and rather too ſhatlow than to, 
deep: for as much as they are apter fo ſink lower, than to raiſe theniſclve 
upwards, if they be out of the_convenient reach of the Sun's heat, the 
cauſe 2 1 and Now ment mM bb 3 h FR Ars 
17. Nie Seeds of Ein, Eine, c. which bring up the Shells of their Seeds, 
enten of, the find Ss l gither.vot grow ar all, or difficulty, 
it, the blunt e be put lownwards * becauſe in that Poſture it muſt turn it 
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Air, for the Root is ſhot downwards a 


ſelf, before it can emerge into the 
the ſharp end: But it may very ell. grow, if ſet horizontally. 
48. Such Trees. as were e fitſt Obſervation, may grow, 
tho; uo part of the Root be in the Earth. Aud all ſuch as may pe propagued 
byſhort Sticks cut. off. at both. ends, And laid jn the Ground, as Moulberries, 
v ill do ſo. Some youn nts, .if;their Heads be kept moiſt, will live all 
Winter, if mild, tho their Roots be in the Air, as I try'd in Seedlings of 
Apples and Crabs. Their Roots ſet afterwards in the Spring, grew and liv'd, 
The reaſon why.ſome Rlants grow. in Sticks, may. be the ſoftneſs of ſuch 
Wood, apt thereby to receive Nouriſhment like a Root, and to ſhoot out 
Roots and Fibres from themſelves.,. But. in ſome Slips; taken from firmer 
wooded Trees, as Bays, a moiſt temperate dea ſon is to be obſerved ; and 
ſome Stone, or Chip of ſome Wood, to be cloſed to the end of the Slip, and 
ſet in the Harth. With it, which helps ĩts Rootjipg. | 
19. Iam inform d by a curious and intelligent Perſon, that the Corruption 
oe Timber depends not upon the time of the, Year, aud the Aſcent, or the 
plenty on fcarcity. of Sap, ſo. much as. upon the Seaſon of the Moon or \\ ind. 
And he aſfirms that Timber- Trees fell d hen the Wind is in the V eſt, el 
pecially in the old Moon, ill. keep them free from Grubs (as they call t, 
1. e. from being: Wormeeaten ;; ang on the contrary, that when cur conn 1 
an Eaſt Wind, be Worm. y ill ſcige om tem, in what Seaſon of the Mocn 
ſoeveri it / be felld. To —＋ 1 rruption; *tis adviſed that ſuch 
Timber ſhould be forthwith throw i into Water. 11 
20. Ethelbert Jay, an ingenious and expert Planter in Leitiſter, ſuppe #1 
that the fitteſt time to ſinoculate, Is. preſeutly after Midſzmmer, bec * 
ſaith ho, the Sap deſonds hut I. a., b auſe dig then. moſt plentifal, <7 
begins to jelly, The ſame afcribes it to the Sap aſcending, ro take de 


- 
* 


inocul tec 
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inoculated before Midſummer; and to the Sap deſcending," to tale it aſter 
Aid ſummer. The time he limits to a few Days before 1 idfunnmer, and to 
$or 10 Days after it. Mr. Auſtin limits 14 Days before, and as many after, 
and u ould have the Budunty'd after 14 Days, as Tremember. ©" 

It is all one, whether, the Sp b exhauſted below, by being, onyerted inito 
Wood, Roots, and other enn ion, as Kent ſe Branch 2 
or the Bark opened below: he Sap in both Caſes. defcends, or rather ſinks 
indifferently, 40 ſupply the, Beeck, and heal the Wound; 40d fo it comes to 
paſs, that there being about Miaſummer thegrearell plenty of Sap in Apple- 
Trees, a Bud then inoculated will thrive, eſpecially before Maſummer; for 
then it draws its ſharę in the Szp aſcending 3. and. all the neceſſa Uſes of 


22 Branches being ferved,, . gf che Fiöoct of the a bound ig 
and NR een 


uperſludus Sap remitted to eee . 8 
21. My Friend informs me, that to cut off the Head of the Stock, above 
the inoculated Bud, will make a better Shoot, than in the uſual Inocufation; 
if this be done a few Days before Midſummer. r. 
22. If the dap in its ſubſiding, be cophderable in the matter of Indcula- 
tion, it ſeems that Inocul ation will hold belt and longeſt in Seaſon, in the Rodt. 
For I have obſerved the Sap to ſublide unto the Roots out of the ody at 
ſuch times of the Day and Year, when in the Branches I found nne to 
ſpare. | T 
and pare and renew the Extremiries of its Jongeſt Roots, and cut off the on- 
termoſt and ſhorteſt, neareſt, the Body. e may ſeem, that wide 
tes Fruits Tens > 2.0, ne, i eg MI 
24. Croſs· Hackings promote Fruitfulneſs, cure the Phylomania, whereof 
the Reaſon ſeems to be, that (as was above intimated) outward Circles and 


Barks feed the Wood, and Fogpaner. only reach out to the outermoſt Sprigs ol 


the laſt ear, to Which the Fruit is appendant. . For ſame Trees bear only 
on this Year's Shoot, and ſome only on that of the laſt, poſſibly ſome only 


1 


on the third Year's Shoots ; and ceaſe bearing when they ſhoot no new Sprigs. 


Seaſonable bearing the Roots, which they call Allaqueation, probably hath 
the ſame Effect, becauſe it hinders the Nouriſhment e pecial y of the outward 


Coats, and of Bark, Leaves, and Suckers: But becauſe it ſeems that as 


ſome Suckers!or Shoots, lately ſprung in outward Coats, rob the Fruit of the 
riſen ſuice; fo later Roots, come from the outward parts of the main Roots, 


rob them alſo of their firſt Nouriſhment in the Earth. They ought” to be 


pruned, as well as all Suckers; and not-bearing Branches and Sprigs, every 
Year. For which reaſon alſo, Dung and — — Amendments, as Was ſaid a- 
bove, ouglit to be apply d in Trenches nigh to and beyond the fartheſt Points 
of the Roots, to draw them out of the Shade and, Drops. , To this end, Diſ- 
tance and Situation is to be obſerved; OOO 00 


25. One of the beſt ways of obtaining the greateſt ſtore of Sap in the 


ſhorteſt time from the Body of any Tree is, not only to pierce the Bark, nor 
to cut the Body with a Chizel almoſt to the Pith (as ſome have directed) 


but quite through all the Circles and the inner Rind it ſelf; on both fides of + 
the 


23. To make a barren Tree bear again, cheriſh it with Dungin Trenches, 


* 
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3 
the Pith, leaving only the outermoſt Circle and the Bark on the North. 
"ſide . But this 7 be bot'd ſloping upwards, as on 
the biggeſt Augre you can get will make; and that alſo thorough, and unde; 
4 my Arm, near the G ound ; fo will it not need any Stone to keep open 
the Orifice, nor Spigot to direct the Sap into the Receiver. This Way the 
Free will in ſhort time afford Liquor enough to brew with: And with ſome 
of theſe ſweet Saps, one Buſhel of Malt wWill-make as good Ale, as four 
Buſhels with ordinary Water; tho you ſhould brew even in March, held the 
3 for Bre wing, in regard of the goodneſs of the Water at that 
Seaſon. Sycamore I take to yield the beſt brew ing Sap, being very ſweet 
and who] ſom. 8 . TEETH Tr 5 | 05 11.09 . g 4 | ; 
„ 26. To preſerve Sap in the beſt condition for Brewing, what you gather 
"firſt, muſt be inſolated by a conſtant Expoſirte' of it to the Sun in Glafies g 
other fit Veſſels, till the reſt, be gathered and ready; otherwiſe it will ſoon 
contract an Acidity. Having been thus expoſed to the Sun, till a ſufficient 
quantity is collected; put into it ſo much very thin cut and hard toaſted, but 
nq ways burnt, Rye: Bread, as will ſerve to ferment it ; and when it works, 
tales out the Bread, and bottle the Liquor, ſtopping it up with waxed Corks; 
| Tf, You bake Sage, or any ther Medicinal Herbs, in ſuch thin Rycpui 
till they be very dry, you may expect a very wholeſom Drink. If you put 
few Cloves in every Glaſs, into which the Sap runs from the Tree, it vil 
certainly keep a T'welvemonth.: But I have wondred, whilſt I obſerv'd hoy 
_ſpeedily.it drew the Taſte and Tincture of the Clove. In ſome few Bottles 
TR d happy as to draw out my Cloves, with a Cloth in which I ty'd then 
up, in ſuch a Seaſon, às hot to change Colour nor Taſte; and yet I preſer- 
ved the Birch-Sap by that ſlight. Fermentation, above a Twelvemonth with- 
out any Alteration, which Ate would have ſoured'in a few Days. 
0 +:27;-/S0ms. propoſe Oil of Sulphur to perfume the Bottles with. 
528. Spirit f Wine ſeritents the: tice of ſomie Berries, and poſſibly may 
y Pre 5 ve hut advance the Virtue of Saps, a little being poured on 


9 
1 


W 
-mgt.only pre dyance the'Virruc 
the, Top of them in the Bottles, or ſome other otly Spirit. 

2059. Raiſins infuſed in the Liquor of Birch, is one ingredient of the Dur 
bam Gardiner. I have been informed, that he uſes Sugar: Bur I believe, he 
puts ĩt not in till he opens a Bottle preſently-to be drunk, becauſe it maketi 
the Liquor ſparkle in the Glaſs: .. 
30, A certain Lady ferments' it with Rye-Toaſt, not put in, but on! 
hung over it, in ſuch quantity, and at ſuch diſtance, as may give ſome ligh: 
Warmth, Motion and Alteration to the Surface of the Liquor. 


31. I fermented ſome with Ale-Barm, which converted my delicate Birch 


. 


Juice, kept in Bottles, into pitiful fmall Beer; which I Wondred at, for | 
Ine w one who uſed, by the Barm of Ale to improve ſmall Beer, and there 
by to keep it the better in Bottles. n 0 % mei ao 
32. Honey will not mix with Cyder, tho boyl'd therein to make Meath: 
but after a while the Cyder lets fall the Honey, and becomes ſimple Cyder 
' 4. „ne SUL. QCL ITT 6 30 ; 


33. Some. affirm, that the Tops and Leaves of Birch decotted in the = 
WOW OT eerwT <6. mne TOON M13 DIY 231377 Fart 6 | | I 
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will preſerve it from ſouring the whole Year; and that any ſort of dryed 
Aromatick Herbs, as Sage, Cc. boil'd in Beer, will keep it as well as Hops, 
Ling, (Heath) Broom, or Worm-wood. I had a Friend who uſed Bay- 
Leaves in his Beer and Ale. | 
34. The Aſps run only (as Mr. Mitford relates) before February; the Hop, a. 58. 
about Hop-Harveſt, withers in April. 
5. In thoſe Trees, whoſe Sap ſeems to be of a gummy Nature when con- . 5. 
denſed, as Plums, Cherries, ec. I know no Experiment, by which any drop 
of Sap can be collected. And I ſuſpect, ſome other Fruit-Trees to be of 
that Nature, whoſe Sap I could not draw out, at any Seaſon, of hot or 
cold Weather, tho they have not been obſerved to yield any Gum. Per- 
haps there may alſo be ſome Eruit and other Trees, whoſe Saps are viſcous, 
tho not gummy; and theſe, I doubt, will not yield any Sap to be gathered 
in any common or known way- 4 

36. It is not feaſible to gather all the Sap of thoſe Trees, whoſe Juice is 
uid and plentiful, and condenſeth into a Gelly ; becauſe it ſeems at moſt 
Seaſons of the Year to aſcend imperceptibly, and that not only in the 
outward, but innermoſt Parts and Pores of the Tree, not only betwixt 
Bark and Wood, but betwixt every Coat of the Wood, and even thro 
the moſt * Parts of each Coat, as Mr. Willoughby's Obſervations have vid. , 
diſcover'd. | 

37. An eminent Planter in Gloceſterſbire has diſcovered to us, that by 
binding the Trees round about very cloſely and ſtrongly with Cords, ſo as 
to intercept What riſeth 'twixt the Bark and the Body, he retards their Bloſ- 
ſom and Bearing: And ſo may in ſome Years (when the open Weather haſ- 
tening Bloſſoms is like to deſtroy the Fruit) prevent a Scarcity of forward 
Fruit, uſually nipped by the late Froſts. | 

38. I kept ſome Sap in a large Retort of 2 or 3 Gallons, expoſed Night w. p. 2075. 
and Nay (without any other ſtop than the Obliquation of the Retort's 
Neck, and a little Paper to keep out Inſects) many Months, and it con- 
tracted a Coat on its top; the Taſte pleaſing my Palate, I adventured to 
brew with it at Cyder Seaſon, and made a good Quantity of good Cor- 
dial-Drink, with 8 Buſhels of chopt Apples, brewing them like Malt with 
hot Water, and putting 7 and Saps into my Water Cyder at the lat- 
ter end of their boyling. 1 filled a Stand with it, which contained half 
the Quantity of the largeſt Rheniſh Wine Veſlel, viz. about 40 Gallons, as 
| remember. I had not half Sap in this Liquor (the greateſt part of my 
rex ing being made with Water) yet I got 5 Gallons and more of warm- 
ing Cordial and pleaſant Drink for every Buſhel of my Apples. If it had 
been all Sap, it would have been mach more cordial and ſtrong. There was 
in it a conſiderable quantity of Juice of Borrage Roots and Herbs (at that 
Seaſon uſually thrown out of Gardens) which Borrage-Liquor works and 
* purges it ſelf when tunned, and turns into an excellent clear brown Liquor, 

| drank my Drink in Eaſter —— So my Sap gathered at Spring, and 
: brewed about Michae/mas, continue good till Eaſter, and after it. 
P 1 | SC 39. Some 
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39. Some affirm, that the dividing of Crab-Stock-Roots, from the Stem 
left in the Ground, is the beſt way of multiplying Crab-Stocks, or a con. 
mendable one at leaſt. : 

40. 1. I have heard that a Chip of ſoft Wood, laid to the end of a Bay- 
Slip, promotes its rooting: And that Mulberry-Slips are eaſily propagated 
ſet in the latter end of January, or beginni g of February, in a moiſt Seaſon, 
not in a dry March. Such Slips foot beſt, it they be Suckers, and taken of 
with part of the old Bark ; or if they be laſt Years Shoots, cut off from Arm: 
taken with ſome older Bark from the place where they ſhot out. I have ſet 
many formerly, which all throve. I affect to propagate them for Pear, and 
other Stocks, namely Quinces, Medlars, Plums, to turn their Pulp aud 

uices red, by taking Grafts from ſuch Trees as have been grafted on Mul 
rries. Perhaps the blood-red Pears and Redſtreaks were thus raiſed at 
firſt, or may be thus propagated to advantage. 
By Mr, Fr, 2. 1. In Birch Trees, the Sap iſſues out at the leaſt twigs of Branches, 
Willougtby and Fibres of Roots, in proportion to their bigneſs. 
Wray. n. 2. In all Trees the Gravity promotes the Bleeding; ſo that from a Branch 
. 2.563. or Root, that bends downward, there will iſſue a great deal more Sap, 
than from another of the ſame bigneſs in a more ere& Poſture. 

3. Branches and young Trees cut quite off when they are full of dip, 
and held perpendicularly, will bleed, as we experimented in Willow, Birch, 
and Sycamore: And if you cut off their Tops, and invert them, they wil 
bleed alſo at the little Ends. Hence one may conjecture, that thenarrow- 
neſs of the Pores is not the ſole Cauſe of the Aſcent of the Sap; for, Wa- 

ter that hath aſcended in little Glaſs Pipes, will not fall out again by its 
own Gravity, if the Pipes be taken out of the Water. 

4. Roots of Birch and Sycamore cut aſunder will bleed both ways, that 
is, from that part remaining to the Tree, and from the part ſeparated; but 
a great deal faſter from the part remaining to the Tree. But in: 
cold ſnowy Day, the Root of one Sycamore, we had pared, bled faſt 
from the part ſeparated ; and ten times faſter than it did in warm Weather 


e. 
5. In Birches the Sap does not iſſue out of the Bark, be it never ſo thi, 
_ — ſoon as ever you have cut the Bark quite thro, then it firſt begins ic 
bleed. | 
6. The Bark being quite pared off above an Hands-breadth round, about 
ſeveral Birches, did much abate the bleeding of the Trees above the pare 
places, but did not quite ſtop it. | 
7. The Sap doth not only aſcend between Bark and Tree, and in the pricit 
Circles between the ſeveral Coats of Wood; but alſo thro the very Bo 
of the Wood. For, ſeveral young Birches being nimbly cut off at one blor 
with a ſharp Axe, and white Paper immediately held hard upon the top d 
the remaining Trunk, we ſtuck down Pins in all the points of the Paper © 
they appeared wet; and at laſt, when the moſt of the Paper becan 
wet, taking it away, but leaving the Pins ſticking, we found them _— 
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any Order, ſome in the Circles, and ſome in the Wood between. And to 
coufirm this further, we cauſed the Body of a Tree to be cut off aſlope, and 
then cut the oppoſite ſide aſlope likewiſe, till we brought the top to a narrow 
Edge ; ordering the matter ſo, that the whole Edge conſiſted of part of a Coat 
of Wood, and had nothing of a prick'd Circle in it, which notwithſtanding, 
the Sap aſcended to the very topof this Edge, and wetted a Paper laid upon ir. 

8. To find out the Motion of the Sap, whether it aſcended only, or ae- 
ſcended alſo, we bored a hole in a large Birch, out of which a Prop tell every 
th or th Pulſe. Then, about a Hand's-breadth juſt under the Hole, we 
aw'd into the body of the Tree, deeper than 12 1000: Whereupon the 
bleeding diminiſh'd one half; and having ſaw'd juſt above this hole to the 
ſame depth, the bleeding from the hole ceas d quite; and from the ſaw'd 
Furrow below — — half: And it continued blecding a great 
while after at both the ſaw'd Furrows, the hale in the middle remaining 
dry. We ex this with much the like Succeſs upon a Sycamore. 

9. Some Trees of the ſame kind and Age bleed a FN deal faſter and 
ſooner than others; but always old Frees ooner and faſter than young. 

10. A Wound, made before the Sap riſes, will bleed when it doth rife. 

11. While we were making theſe Experiments, the Weather changed 

tom warm to very cold; whereupon the bleeding in the Birches, which 
begun to abate before, ceas d quite: Bur all the Sycamore and Walnut- 
Trees, we had wounded, bled abundantly, (ſome whereof bled not at all, 
and thoſe that did, did ſo but ſlowly) and ſo continued Night and Day, 
when it froze ſo hard, that the Sap congealed as faſt as it iſſued out. The 
Cold remitting, the Birches bled afreſh, the Sycamores abared very much, 
and the'Walnut-Trees quite ceaſed. | e 

12. We pierced two Sycamores on the North and South ſides, aud both of 
them from equal Inciſions bled a great deal faſter from the North ſides, than 
the South; which is conſonant to the preceding Experiment. l 

13. We ſet ſeveral Willows with the — H and cut off 
ſeveral Bryars that had taken Root at the ſmall Ends. This 29th of M 
1669. the Willows have ſhot out Branches near two Foot long; and from 
the top of the Sets, which were a Yard high, the Bryars have alſo grown 
backwards, from that part which we left remaining to the Roots at the 
leſſer Ends; they have great Leaves, and are ready to flower. 

14. Dr. Tonge found, Dy bis Experiments in the Roots and Branches of 2 . wil 
Trees, that not only cold Weather but cold Wind and Sunſetting ſtopped 8b 5. 
cr abated the Motion of Sap in the Sycamore : But his Experiments were 
made in February, and ours towards the end of March. The Cold which 
cauſed that increaſe of the bleeding in the Sycamore and Walnut, happened 
upon the 23, 24, 25, 26. of March; and one Sycamore, which ceaſed to bleed 
fromthe 11th of the ſame Month, bled afreſh .copiouſly from Wounds that 
had been made ſo long before. The Buds before the Cold, were juſt ready 
to open into Leaves, and the Sap had begun to coagulate above a Fort- 
night before. In Januam 1642 * * in the Sycamore and com- 

2 | mon 
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mon Maple immediately upon the relenting of the firſt Froſt, we found that 
they both bled, and faſter, as the Weather grew hotter ; nor did the ſuc. 
ceeding Cold promote, but rather hinder their bleeding. So that the learn. 
ed Dr. doth moſt ingeniouſly conje&ure, that the Aſcent of the Sap in 
Trees, depends upon a certain Degree of Heat, ſufficient to raiſe, but 
not to coagulate their reſpe&ive Juices. In thoſe Months, wherein the Heat 

- ordinarily falls ſhort of that ren, an accidental Heat or Warmth of 

Weather promotes the bleeding; but in thoſe Months, wherein the ordinary 
Temper of the Air exceeds that Degree, an extraordinary fit of coldet 
Weather makes them bleed again. 

15. In Walnut 'Trees, we never yet found, that Heat promoteth their 

bleeding, but always Cold. From a Wound made in a Walnut Tree in 7/4. 

nuary, and the beginning of this preſent March 1653, in mild Weather, no- 
_ iſſued; but the Weather changing and growing colder, it bled plen- 
tifully, | 

* March 11. 1663. Roots of Birch, great and ſmall, bled both ways; 
and about the ſame time, Sycamore Roots alſo. The ſame Birch which 
ark began to bleed, March 3. 16423. bled three Weeks ſooner the Yearbe- 
ore. | 

17. It was obſerved in Autumn 1669 by Mr. Mart. Lifter, that upon the 
firſt Froſt, which happen'd in November, a Sycamore bled copioully ; ſo that 
the Sap cannot be ſaid to riſe in January, but immediately after the Fall of 
the Leaf, in this Tree. 

v. 8b. p. 199. 18. After the Leaves were explicated in the Year 1670, we obſerved the 
Sycamore, after ſeveral froſty Nights, to bleed afreſh in the Morning, ſoon 
after Sun-riſing, when it had ceaſed ſeveral Days before; tho this mult 
not be underſtood of all Sycamores, but of ſome only that are more ſenſible 
and obſervant of the Weather. N 

April 3, and 4, all the Sycamores quite ceaſed. / 

The 5th being after a white Froſt, they began to bleed about 8 a Clock, 
and ceaſed towards Noon. | 

The 9, 12, 13, 15, they bled again. 

The 16, they bled not, it being rainy, and the Sun not ſhining, 

From the Obſervations we have hitherto made, we think it may be cer- 
tainly inferr'd, that a Morning Sun after a Froſt, will make all the bleeding 
Tribe bleed afreſh, tho they had before ceaſed, and that this new bleed 
ing towards the latter end of the Seafon commonly ceaſeth before Noon. 
Poſſibly ſome may bleed after a Froſt, yet further in the Summer. 

19. I obſerved in Auguſt, a copious and ſpontaneous Exſudation, ver) 
like bleeding, of a viſcous yellow Juice, out of the Buds of a black Pop: 


20, Our Walnut-Trees bleed here at Middleton in Warwickſhire in 7 anu 

ByDr.Tonge, 21. I am very much confirmed in my Apprehenſions, that Ife: 
n.68.p.2070. and other Plants, if we could contrive them, as I have (but ſlenderly) 
projected in my Sap, wifer to that purpoſe, would far better indicate the 


Alters: 
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Alteration' of Weather, as to Heat, Cold, Moiſture, Drought, than any 
Weather-Glaſſes I have yet experimented. For my Weather-Glafs continu- 
ing at one and the ſame ſtation in a manner all this Day (April 13. 1670) my 
Trees have altered their Teinper ſo much, that 24 of them that ran tolerably 
this Forenoon, ee not a Pint of Sap this Afternoon; and tho one of them 
ran moſt part of the Day, the reſt ceaſed about one or two of the Clock in a 
fair, clear, ſun-ſhiny Seaſon, retarded (ſo far as I could obſerve) only with 
2 Weſtern Wind, tho that be reputed mild and cheriſhing. © 

Theſe Trees ran above 2 Quarts in the 3 the Weather- Glaſs con- 
tinues the ſame, viz. about 11 Inches Water theſe two Days. Thurſday 14. 
it was 9% 1 | 
Friday 15. My Weather-glaſs at Noon was advanced from 9 to 10 5, yet 
the Quantity of Birch-Water this Day exceeded my former from theſe Trees, 
for I had above 24 Quarts before Noon. 2 

But for Cold, I find that the Air, when any whiſtling Blaſt of cold Wind 
tirs, ſtays my Birches. | 
Saturday, April 16. Theſe 24 Birches began to run preſently after Sun-riſe, 
and ran about 3 Quarts, and ceaſed about 2 a Clock after Noon, having till 
then continued to run. $1 Run 

Sunday 17. It rained ſo, that we could make no Obſervations what Sap 
theſe Trees might ſpend; neither did Rain and all amount to much above a 
Gallon and a half. Monday 18. they ran until Noon, Tueſday and Vedneſday 


the 19 and 20, wherein was expected greater Store of Sap, after the Rain 
the Trees ſpent not a Drop. | 15 


Saturday, April 23. My Weather-Glafs ſtood at 72, it being a rainy and 
boiſterous Morning, the Rain not allay ing the Wind. At 9 a Clock of that 
Forenoon, my Birch-Water worked in the Barrel, per ſe; which ſeems to 
verify Mr. Souton's Relation from his Brother, a Swediſh Merchant, importing 
that Birch-water in Sweden worketh alone (perhaps collected in great Quan- 
tity:) Only I put a few Cloves into my Sap, boil'd — leſs, it 
keeps well, eſpecially when boil'd with the Buds or Sprigs of the ſame Tree; 
as I have been inform'd. | | 

April 16, 17, 18, In the Year 1670, Birch-fap mixed with Rain-water at 
the Tree, fermented with - Roſemary-ſprigs, ſteeped in Spirit of Wine; 
which warmed the Stomach as ſtrong Wine, and pleaſed the Palate; tho 
the Taſte in the Mouth was ſomewhat wateriſh. - dt Hh: ul 

22+ We find that Branches of Willow, Birch and Sycamore, cut off and 5, ½. Fr: 
held perpendicularly, will bleed without tipping, and that the cutting off Bg.. 
of their Tips does not ſenſibly promote the bleeding. | Vid. inf. 

We doubt not of Mr. Lifter's Diligence and Veraeity, and wonder our 
Experiments ſhould differ. The-Sycamore bleeds upon the firſt conſiderable 
Froſt, after the Leaf is fallen, as it did plentifully Nov-16. 1670. And both 
that Walnut and Maple bleed all Winter long, after Froſts, when the Wea- 
ther relents, and the Sun ſhines out ; but Walnut and Maple begin not fo 
loonas the Sycamore, The Birch will not bleed till towards the Spring, An. 


187 7. 


* 
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167 it began ſomething ſooner than ordinary, about the beginning of 
th. b. 2142. 23» In a very ſharp Froſt the bleeding is - d till the 1 
change, but in a moderate Froſt, tho it ſtop in the Night, yet in the Day. 
time, it the Sun (ines out, the T'rees will bleed tho the Froſt continde. 
What we ſaid formerly, that Cold did not promote, but hinder bleeding, ve 
find holds trur if the Cold be without Froſt. : 
ſh, p. 21:5, 24. We cut off pretty big Branches of Birch, and having tip'd the Ends 
| inverted them, and faſtned a Limbus or Ring of ſoft Wax to the great Ends, 
which ur held upwards, making with the Plane of the End, a Veſſel o 
about an Inch deep, whereinto we poured Water, which in a few Minutes 
ſunk into the Pores of the Wood, and running quite thro the Length of the 
Branch, dropped out of the Ends confiderably faſt, continuing ſo to do 25 
long as Wepoured on Water. The hke Experiment we made by faſtening 
ſuch Rings of Wax to the leſſer Ends, and pouring in Water, which ran thro 
the Wood, and drop'd out of the greater Ends as faſt or faſter: This we tried 
w. p. 2142. once upon a Sycamore without ſucceſs; but afterwards I made trial both up- 


on Sycamore and Walnut, and found that Water runs thro both, but nothin 
ſo faſt as thro Birch. | 


r About the Beginning of N. 1669, I pierced a Sycamore growing 


b. 2067. n. in à ſandy Soil at Nottingham, the turgeſcence of the Buds mviting me there- 
70. p. 2120, to, and engag d my keeping a Journal t ill the latter End of March following: 
+126 from which Journal I thin I may note, 1. That the wounded Sycamores 
never bled, neither ind-•Ʒarmber, nor December, nor January, nor Frbruam, nor 
March (which yet they did above 40 ſeveral times, chat is, totally ceaſing, 
and then beginning a- new) unleis there preceded a ſenſible and vilible 
Froſt; for I had no other way of recording the temper of the Air. 2. That 
the Froſt did not always ſet a bleeding the Wounds they found made before 
they came, tho ſometimes they did; but upon their breaking up, or very 
much relenting, the Wounds, either made at chat Inſtant of time, or made 
many Months before, did never fail to bleed more or leſs. 3. That parti- 
eutarly upon the breaking up of the 2 great and long Froſts (the firſt of 
which happened that Year in that Country to be on the 3d of January, the 
fecond about the 12, 13 and 14 of Hb.) all the Wounds ran moſt plentifully, 
ſo that ſuch times may be looked upon as the moſt proper Seaſon of gather- 
ing great Quantities of Juice from this Tree. | 
2. In May 1670, I wounded ſome Sycamores in Craven, but they did not 
bleed, neither the remaining part of that Month, or the following Months 
of June and July; but bad the Orifice of the Wounds made with a mal 
Augre, in a manner quite grown up, and would ſcarce admit a Pigeon's Fer 
ther. Wherefore the 30 of Fuly, I eut out a fquare Piece of about 2 Inches 
of the Bark of a large and weil grown 8ycamore about my height, in the Body 
of it. This Wound began to run next Morning about 9 a Clock, fo as to 
drop, and that was all, and dried up by 11 in the Morning; the like Cut! 
| trade in a young Sycamore, the Sch of Augiſt, which in like manner blec 


the next Morning, — ſtoppid before 9 a Clock. It did ſo for 2 or 3 Days, 
bur then total! y dry'd. 


3. N. 
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3. November 1, 1670. Here at Tork I pierced and otherwiſe wounded 2 
Sycamores growing in a wet Clay, but they never ſtirr'd till the beginning 
of February 2 — Yer Mr. Hay hath aſſured me, that thoſe of Mar- 
vic lſbire bled the 16th of November coptouſly, and afterwards the Walnut- tree 
alſo. | | 

I am apt to think that the Sap in all parts of the Tree, at the times of this 
anomalous Bleeding, is ſome ways notably altered in i ts 'Temper and Con- 
ſiſtence: And this Bleeding by ſtreſs of Weather may in theſe Trees probably 
be look'd upon as a Violence done to their Natures from an unkind Climate, 
conſidering the Walnut and Sycamore as Strangers, and not Natives of Ex- 
land. *Tis indeed true, there are many ſorts of Engl; Plants, which will 
bleed in Winter ; but note alſo, thatſuch Plants never refuſe to do ſoat any 
e the Year, no more than a Man, who may bleed a Vein when he 

leaſeth. 
: 4. Feb. 1. 1670-1, it froze, the Wind at North, the Froſt and Wind conti- 
nued (ſome little Snow and Rain falling) the 2, 3,4, 5, 6, until the & in 
the Morning, when the Wind came about to the South-Eaſt, and the Wea- 
ther broke up apace. The Sycamores bled not all this while; but the 9: 
about Noon all Trees of that kind bled very freely, both at the T'wigs and 
Body, and I ſtruck above a Dozen. 

At this ſame critical Seaſon, I alſo ſtruck the Hawthorn, Hazel, Wild- 
Roſe, Gooſeberry-buſh, Apple-tree, Cherry-tree, Blather-nut, Apricock, 
Cherry-Laurel, Vine Walnut ; yet none bled but the laſt named, and that 
faintly in compariſon of the Sycamore. 

Rb. 11. All was here covered with a white Froſt betwixt 9 and 11 in 
the Morning. 

The Weather changing, I made the Experiments which follow, upon the 
Sycamore, Walnut, Maple. A Twig cut aſunder would bleed very freely 
from that part remaining to the Tree; and for the part ſeparated, it would 
be altogether dry, and ſhew no Signs of moiſture, although we held it ſome 
pretty time with the cut End downwards; but if this ſeparated Twig was 
ever ſo little tipp'd with a Knife at the other End, it would forthwith ſhew 
Moiſture at both Ends: the ſame Day, late in the Afternoon, the Weather 
very open and warm, a Twig cut off in like manner, as in the Morning, 
would ſhew no Moiſture at all from any part. But I have fince been convin- 
ced, that *twas rather ſome unheeded Accident which cauſed this new Mo- Wp. 2:8. 
tion of the Sap, than merely the ſtriking off their Tops. GH 7 | 

5. Becauſe Sap is ſaid to aſcend from the Root; when it is found, to m. p. 2123. 
move in rapping, I lopp'd off certain Branches of a Sycamore, the Morning 
betimes of a hard Froſt (El. 21) before they would bleed, or ſhew any Sign 

of Moiſture, And not willing to wait the change of the Weather, and the 
Sun's Heat, I brought them within the Air of the Fire; and by and by, as 
lere they bled apace, without being fenſibly the warmer. 
his Experiment repeated, afforded me divers Phenomeua, which fol- 
low; and prov'd almoſt an univerſal way of bleeding all ſorts of Trees, c- 
ven thoſe which of themſelves would not ſne w any Signs of Moiſture. 


1. Feles 
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I. Poles of Maple, Sycamore and Walnut, cut down in open Weather 
and brought within the warmth of the Fire, did bleed in an Inſtant, ic 
Willow, Hazel, Cherry, Wood-bine, Blather-nut, Vine, Elder, 0 
Apple- tree, Ivy, &c. Whicking and Egge-berry Tree, (i. 
tried in the ſame manner in Craven. oh 
2- Briar. and Raſpberry-rods were more obſtinate; Aſh urterly refuſcd 
-oveniheatedbbat}, it i 1 b21ls Ide 7 7 RING! Ay 2913%s..; 
3. Branches, that is, Poles with their Tops entire and uncut, bleed allo 
when brought to the Fire fide; but ſeem not ſo freely to drink up their Si 
again when inverted, as when made Poles. ; rap 
4. The ſame Willow-poles left all Night in the Graſs-plot, and return'; 
the next Day to the Eire - ſide, bled aft ＋ 27 0 * 


Barbe 
e. Padus Theophraſs 


5. Maple and Willow Poles bleed and ceaſe at pleaſure again and again, if 
quickly withdrawn and ballanced in the Hand, and often inverted to hinder 
the Falling and Expence of Sap; yet being often heated, they will at length 

-quite ceaſe, tho no Sap was at any time ſenſibly loſt. And when they hare 
given over bleeding, that is, ſhewing any Moiſture, by being brought with- 
in the Warmth of the Fire, the Bark will yet be found very full of Juice. 
6. An hard Ligature made within a quarter of an Inch of the End of 2 
Wood- bine Rod did not hinder its bleeding at all, when brought within the 
- Warmth of the Fire. 


7. Maple and Willow-Poles, &c. quite bared of Bark, and brought to 
the Fire, will ſhew no Moiſture at all in any part. 
8. One Barberry or Pipridge-Pole, bared of its Bark brought to the Fire, 
did ſhew Moiſture, from within the more inward Circles, tho not any 
from the outward. | Ds... 
9. Maple and Willow-poles, c. half bared of Bark, would bleed, by the 
Fire, from the half only of theſe Circles, which lay under the Bark. 
10. Maple and Willow-poles, ſplit in two and planed, would not ſhe wan 
- Moiſttire on the planed Sides, but at the Ends only 
11. A Pole of Ivy did of it ſelf exſudate and ſhew a liquid and yellowiſh 
- Reſin from the Bark and near the Pith ; but when brought to the Fire-lide, 
it bled a dilute, thin and colourleſs Sap from the intermediate Wood-Cir- 
inn ui n 1 0 Ah K 
12. A Pole of Willow (for Example) bent into a Bow, will ouſe its Sp 
freely, as in bleeding either ſpontaneouſly or by the Fire. 
Ib, p. 2126, 13. One or both Ends of the Pith of a Willow-Pole, ſeal'd up with hard 
Wax, will yet freely bleed by the Warmth of the Fire. 
134. March 23, 1674, was the greateſt Froſt and Snow we have had this 
Winter in theſe parts about York, hen ſome T'wigs and Branches of the ver; 
ſame Willow-treeasformerly, and likewiſe of many other Willow-trees, taker 
off that Morning, being brought within the Air of the Fire, would ſhew n 
Moiſture at all; no not when heated warm, and often and long turned. 
15. Mar. 24. Theſame Willow-branches, which the day before would no! 
bleed, and were thrown upon the Graſs- plot all Night, did, both they and othet 


1 5 


ap, | 51. | ney 
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Morning upon the breaking up of the Froſt. JA 


Fire be no more moiſt, than when I formerly tried them. 
Tree, and brought within the Air of the Fire, and held with the former 


and trickle down. 


fore at Nottingham, where I obſerv'd Wounds of ſome Months ſtanding, to 
bleed apace at the breaking up of every hard Froſt. For in theſe Parts 


gain, thoſe Nortingham-Trees I wounded in the Trunk, and they ſtood againſt 
a Brick-Wall, and the Wounds were on the ſide. next it; and beſides had 
Horſe-dung ſtopt in all of them, for ſome Reaſons; which things did un- 
doubtedly defend them much from the Air and Winds; and kept the Wounds 
till green and open; whereas the Tops of theſe Maple-twigs ſpoken of in 
the laſt Experiment, were expoſed in an open Hedge to the Air and Winds ; 
25 alſo the 2 Sycamores here at Vor, mentioned above to have been Wound- 


very Cauſe, that they were not freſh ſtruck at Bleeding Times. 


apparent Veſſels in Plants analogous to Veins in Animals, which thing 
moſt conſpicuous and clear in ſuch Plants, whoſe; Juice is either white or 


Laftuca Attractilis, and Chelidonium majus. 2. Becauſe that there are very many 
Plants (and theſe laſt named are of the Number) whoſe Juice ſcems never to 
be at reſt, but will ſpring: at all times, freely as the Blood of Animals, 
E 7 owes bas iobno) add , 46a 1H 1655 * 

e way of Ligature by metalline Rings, is an Expedient I haye not 
uſed; but other Ligatures I have, upon a great Number —— irg 
not without the Diſcovery of many curious Phænomena. The ſucceſs of an Ex- 
periment of this Nature upon Cataputia minor Lobel. was as follows; I tied a 
ilk. thread upon one of the Branches of this Plant as hard as might be, and 
not break the Skin. There followed no greater Swelling that I could diſcern, 
c on the one ſide of tho Silk than on the other: altho in, often. repeating 
„e Experiment, ſome Sillis were leſt Hours and Days unlooſed; and yet 

the Dimple which the Thread had made in the yielding Branches, had a 
: lire raiſed the immediate Sides, but both alike, - The Plant in like manner 
„et vid bleed very freely, both above and under the Tye. This was alſo, I 
. W ir — amongſt 3 in this Experiment, _ 


new cut down, by the Fire · ſide freely fhew. Moiſture, an bleed in the 


17. The ſame Morning, a Twig of Maple which had had the Top cut off 
the 7th of Rb. (and which then bled) being quite taken off from the 


cut End downwards, did not run at all at that End ; but held on in that Poſ- 
ture, it did run apace at the other new cut End uppermoſt, ſo as to ſpring 


there hath been no hard Froſt this Lear; not comparable to that Year. A- 


ed in Nov. 1670. and not to have ſhew d any ſigns of Moiſture, for that- 


16. Aſh-Poles and Branches that Day, and the Day before, would by the 


Nite, That this doth well agree with my Experiments made the Year be- 


p. 2122+ 
s » 


LXI. I am inclined to think, that there is ſome kind of Circulation of 38 
the Juices of Vegetables; 1. Becauſe I find, that all the Juice of a Plant is sps, 


not extravaſate and looſe, and like Water in a Sponge, but that there are fer u. 4. 


8 


n. 70, 
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red, or Saffron- coloured; for inſtance, in each kind of Juice we propoſe 


( 690 ) 
in drawing the Razor round about the Branch juſt above or below t 
the milky Juice would ſuddenly ſpring out of infinite ſmall Holes bet 
the made Orifice, for more than half an Inch above and below the ! pe: 
which ſeems to argue, that tho there was no Juice intercepred in apprar- 
ance from any Turgeſcence, as in the Proceſs upon the Members of 4 ſan- 
guineous Animal, yet the Veins were ſo over-thronged and full, that x la 
Orifice was not ſufficient to diſcharge the ſudden Impetus and Preſſure of ; 
ſomeways ſtreightned Juice. 1-1] 


* 


= +. mg ILXII. 1. To prove that the Sap does deſcend in Winter, I have obſerved 
fare, by that the Graft hath influence either to corrupt or to heal the Stock : nay, 
Mr. Rich. farther, to alter and change the very Nature and Way of the growing df 
% B$ { 8 . 0 
p. 2129. the Root in the Earth, which I cannot ſee how it ſhould do, but by ſend- 
. ing down its Sap thither. I have by certain Obſervation found, that Crab. 
ſtocks grafted With ſome ſorts of Fruits, which the Soil liketh not, they, 
not the Soil, will (not one or two, but all of that ſort) canker, not on- 
in the Graft, but the Stock alſo; which if you graft again, upon the for- 
r Graft, with a Fruit liking to the Soil, will all heal, and fo become 
Trees. And further, certain it is by my Obſervation, that 20 Pear-ſtocks 
being wild, grafted young with the ſame ſort of Pear, and 20 with ano 
ther, the Roots of each of them of one ſort will grow alike, and ſo thoſe 
of the other. "Generally, thoſe that naturally grow high, as the Bare-Land- 
Pear, root deep, and all do ſo: Thoſe whoſe Heads are buſhy and thick, 
as the Summer - Bonchreſtein, their Roots run wide, and are matted below, 
and all are ſo. This Diverſity of the Way of growing of the Root, mult 
be by grafting a and could not be but by the intercourſe of Sap, which it 
oh receiyeth from the Graſt; and that cannot be, but by the return of dap. 

By Dr, J: 2. Tis no wonder if the Effects which Mr. Reeu mentions do follow from 
3 that Correſpondence in all Parts of the whole Plant, which is by me acknov- 
ledged, eſpecially, fince by the Leaves and all the Pores in the Branches 
and Body, the Plant draws a kind Suſtenance from the Sun, Air, 
and Dews, as by the Roots from the ſucculent Soil. And as the Chan- 
nels, which I may call the Conduits and Strainers, of ſeveral Stocks, 
and Coyns do differ, fo may ſome Change of the Liquor be made by ſere- 
ral kinds of Diſtilfation. And from the fore-noted Difference of Stocks, 
and the differing Grains of the Roots and Timber, as alſo from ths 
diftering Leaves, if accurately inſpected, and conſider d, we may in tim 

— 5 diſcover ſome particular Gauſes of the differing Sap, Fruit an 

. morn mg ortho iroilot onad lt. nic 

eee <1 wht ears ſince I publiſned a Hint, how to diſcover by the Co 
Jour, Figure, Tenderneſs aud Aſperities of the Leaves of young Appl 


Plants and Crabs, firſt appearing in the Spring, which Plant would hieb 
the more delicate, and v ich the more auſtere Fruit and Liquor, to leren 
kinds and degrees of 'Delicacy and Auſterity, Flatneſs and Jnſipidor 
Aenne CEELY  $2f Toi] (IF 37 Wy Tg 1 ar 
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aud Vigour and Briskneſs. And this, I think, allows a Conſideration for 
ſome Efficacy, or Sign, atleaſt, of Change or Operation in the Defcent of 
Sap. But as far as I dare, or did, deny the Deſcent of Sap, T meant it in 
the vulgar Senſe of that Expreſſion, viz. the main Quantity of Sap which 
aſcends in the Spring, and is gradually hardened into Leaves, Blofloms, 
Fruit, Timber; in ſuch manner as the Ofification in young Animals, is de- 
{cribed by Dr. Kerckringins. Anthrop. Ichn. *Tis a large Quantity of Sap, 
which is expended on the Fruit and Growth of ſome Trees, or Acorns, 
Walnuts, Cheſnuts ; and this returns not to the Root in Winter: Tet con- 
tits well with the Sentiment of the Circulation of the Sap, which in fome 
Seaſons may ran the round more fwiftly than in other. 


PM 


the names of Vere and Palpe, are — — in my opinion, but what Dr. 
Grew calls Fibres and Inſertments, or the lignous Body inter woven with 
that which he takes to be the cortical, that is, the feveral Diſtinctions of 
the Grain. Ber that theſe Veſſels are not any of the Pores of the lignous 
Body (to uſe the Doctor's Terms) is plain in a tranſverſe Cut of Angelica 
Hlveſtris magna volgatior, J. B. for example; the Veins there very clearly 
ſhew themſelves to an attentive View, to be diſtinct from Fibres, obſerva- 
ble in the — of the ſame cortical Body together with themſelves; 
the milky Juice ſtill rifing beſides, and not in any Fibre. Alſo in the like 
Cut of a Burdock in June, the like Juice ſprings on this and on that ſide of 
the Nad of the woody Circle, that is, im the corticał Body and Pith only. 
Again, where there is no Pith, there is none of this Juice to be obſerved, 
and conſequently none of theſe Veins; as in the Roots of Hants, 
Trunks of Trees; but ever in the Bark of either. Fheſe Particulars are 
plainly obſervable in the Spondilium, Cituraria, many of the Thiſtle· kind, c. 
Further, neither are they probably of the Number of the Pores, deſcribed 
by Dr. Grew, in the cortical Body, or Pith: Not ſurely of thoſe Pores ex- 
tended by the Breadth, becauſe the Courſe of the Juice in theſe Veſſels, 
is by the Length of the Plant; as I have ſometimes very plainly traced 
in the Pith of a dry d Fennel-Stalk, following them by DMe&ion-quite thro 
the Length of the Pith. It remains, that if Pores, they are of thoſe Pores 
of the cortical Body, that are * ning to be extended by the Length there- 
of; which yet ſeems (to me at leaſt) not enough: But we think them 
Veſſels inveſied with their own proper Membranes, analogous to the Veins 
of our humane Body; for theſe Reaſons, 1. Becauſe they are to be found 
inthe Pirh, and ſometimes in the cortical Body of 4 Plaut, not included 
within the common” Tuniele of any Fibres, as is above noted. That Fi- 
bres, or the ſeminal Roots, are clothed, is moſt plain in ſome Plants, as in 
| Trttrt 2 : Fern, 
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LXIII. .. Some Years ago, I wade a few Obfervations concerning the fit is 


Veins, or fach Dut#ns's, as ſeem to contain and carry in them the leſt fra ur 8 


Juices of Plants; and I am of Opinion that they will prove Veſſels analo- M. Liſter, * 
gous ro our humane Veins. Thoſe Parts of 2 Plant, which Phm calls by 793% 
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Fern and Geranium Batrachoi des; the Fibres of the former are coated, at leaſt 
in ſome Parts. of the Plant, with a black Skin, in the latter likewiſe with 4 
red one. And in theſe caſes, had they not, I ſay, their own proper Mem. 
branes, we ſee no cauſe why the very porous and ſpongy Body of the Pith 
and Cortex, ſhould not be in all Places fill d alike with the Juice, and not 
riſe (as moſt plainly it doth) in a few determinate and ſet Places only, that 
is, according to the Poſition and Order of theſe Veſlels. 2. Again, the 
13 made concerning the Effect of a Ligature on Cataputia in 
Libel. viz.. The ſudden ſpringing of the milky Juice out of infinite Pore; 
beſides the Inciſion, (the Cauſe of which Phenomenon I take to be the diſſec- 
ted Veins impetuoully cages themſelves of part of their Juice within 
the porous Parenchyma of the Bark;) whence it is probable, that if there 
was no coated Veſſel to hold this milky Juice, we might well expect it; 
ſpringing upon the bare Ligature, as when we ſqueeze a wet Sponge, the 
r of the Plant, as this Experiment ſhews, being actually 
orated. 
as In the next place, it is 2 that theſe Veſſels are in all Plants 
whatſoever. For, as it is truth- like of all the other ſubſtantial Parts of 
Plants that they are actually in, and common to all Plants, tho ſpecified by 
divers Accidents in Figure and Texture; ſo of theſe Veins, which tho 
they be diſcernable moſtly in thoſe Plants where they hold diſcoloured Jui- 
ces, yet we may very probably think, that they are not wanting, where 
the Eye finds not that Aſſiſtance in the challenging of them. And in theſe 
very Plants, where they are leaſt viſible, there is yet a time when they are, 
if not in all, yet in ſome parts of theſe Plants, plain enough to the naked 
Eye. The tender Shoots of the greater and leſſer Maple in May are full of 
2 milky Juice, viz. the known Liquor of theſe Veins. Again to this pur- 


Poſe, if you apply a clean Knife-Blade to a tranſverſe Cut of the like Shoots 


of Elder, the gummy: Liquor of theſe Veins will be drawn forth into viſi- 


ble Strings, as is the nature of Bird-lime, of the Bark of Holly, or the Milk 


of Cataputia minor Lobel. Further, the Leaf-ſtalks of our Garden-Rhubarb 


do ſometimes ſhoot (by what Accident we enquire not here) a tranſparent 
and very pure chryſtalline Gum, tho the Veins that held this gummy Juice, 
are by no ordinary means viſible in them; and yet by comparing the Na- 


ture and Properties of this Gum, with that of the Gums of other Vegeta- 


bles, we cannot doubt but this Gum Rhubarb is the Juice of thoſe Veins, 28 
well as we are aſſtred, the Gum of other Vegetables; to. be of theirs, by 
the ſame comparative Anatomy. Laſtly, we think, that even Muſhrooms, 


that ſeemingly inferior and imperſect Order of Vegetables, are not exempt | 


and deſtitute of theſe Veins, ſome of them yielding a milky Juice, hot and 
fiery,” not unlike ſome of the Spurge-kind, or Euphorbium. 

The primary uſe of theſe Veins is, in my opinion, to carry the Succus ni 
tritius of Plants; becauſe where they are not, there is no Vegetation: as it is 


ſieen if anengrafted Branch or Arm be bared and ſtripped off the Clay, 2 


2 . 5 
— Gm : ' 


( 693 ) 

in June, all the Courſe of Vegetation will appear to have been made only by 
the Bark, and not by the Wood, that is, in the Place only where theſe Veins 
are. A ſecondary Uſe is the rich Furniture of our Shops: For, from theſe 
Veins only it 1s, that all our vegetable Drugs are extracted, and an infinite 
more might be had by a diligent Inquiry, and ſome eaſy means which I have 
not unſucceſsfully put in practice. | 1 

To the foregoing Obſervations I ſhall here add others of later Notice; as a9 P. 51325 
the Skin of a Plant may be cut ſheer off with Part of the ſpongy Parenchyma, 
and no ſigns of milky Juice follow, that is, no breach of a Vein: Again, 
we have ſiript the Plant of its Skin, by pulling it up by the Roots, and ex- 
poling it to the wet Weather, until it became flaccid as a wet Thong, with- 
out any Injury to the Veins, which yet upon Inciſion would freſhly bleed. 
Theſe Experiments make againſt the oe Opinion of one only Sap, 
looſely pervading the whole Plant, like Water in a Sponge. | 

In the tranſverſe Cuts of Plants, we ſee as it were a certain Order and 
Number of the. bloody Orifices of diſſected Veins. | 

We obſerve alſo ina Leaf, which we take to be the ſimpleſt Part of a 
Plant | | 
1. That the Veins keep company with the Ribs and Nerves (as we vul- 
early call them) and are diſtributed into all the Parts of the Leaf, according 
to the Subdiviſions of thoſe nervous Lineaments, and are diſpoſed with them 
into a certain Net-work ; whether by Inoſculations or bare Contact only, 
we pretend not to determine. 

2. That in a tranſverſe cut of a Leaf, the middle Fibre, or Nerve, for 
example, ſeems to yield one big Drop of a milky Juice, ſpringing as it 
were from one Vein; yet the Microſcope plainly ſhews us, that there are 
many Veins which contribute to the making up of that Drop. 

3. That if a Fibre, or Nerve, be carefully taken out of the Leaf, the 
Veins will appear in it, like ſo many ſmall Hairs, or Pipes, running along, 
and ſtripping the Nerve. - 

4. That thoſe many Veins are all of an equal bigneſs, for ought we have 
yet diſcerned to the contrary. 

5. That tho we ſeem to be more certain of the Ramifications of the 
Fibres, wherein theſe Veins are, yet we are not ſo, that thoſe Veins do any 
where grow leſs and ſmaller; tho probably it may be ſo. That which 


aS- makes us doubt it, is the exceeding ſmallneſs of theſe Veins already; even 
y where we might probably expect them to be Trunk-Veins, and of the largeſt 
„ WH Size: And being there alſo in very great Numbers, and running in direct 
pt Lines along the Fibre, we gueſs that one or more of them may be diſtribu- 
nd ted and fall off on either hand, with the Subidviſions of the Fibres, and 
not ſuffer any Diminution in their Bulk. 216103 
1. 6. That we cannot diſcern any where, throughout the whole Plant larger 
is or more capacious Veins, than thoſe we ſee adhering to the Fibres of the 
. Leaves; which do alſo appear, from comparing the bleeding Orifices in a 


tranſverſe Cut. ] have found it a difficult and laborious Task to trace and 
unravel them, throughout the whole Plant. | 
| | Our 
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Our Opinion is, that theſe Veins do ſtill keep company with their 
ſpective Fibres, And as all the Fibres of the Leaf are ;0imed in the Stall 
of the Leaf, and that Stalk explicated in clothing the Twig or Stem of the 
Plant (which we take to be the Reaſon of the orderly breaking forth of the 
Leaves) ſo do we think of the Veins, their perpetual Companions. 
And as we have ſaid, the Fibres of the Leaves are joined in the Twig, (, 
are thoſe of the Twigs in the Branches; thoſe of the Branches in the Trunk 
or Body of the Tree. The like alſo in an inverted Order we ſeem to obſetuc 
in the ſeveral Coats and Ramifications of the Root. This the ſeveral Cir. 
cles of bleeding Orifices in tranſverſe Cuts, feem to contirm. | 
But moreover in the Roots of Plants, if a {imple Coat be ſeparated and 
expoſed betwixt your Eye and the Light, the Veins appear to be itrangely 
entangled and implicate, and not in the ſame ſimple order as in the Leaves, 
The like we think of the Bark of the Bodies of Trees, which we cannot dil 
tinguiſh from the Roots of Plants: Tho there is indeed, ſomething (at lea 
at certain Seaſons of the Year) in the Root, which is not to be found in 
any part of the Plant beſides- | 

From what has been ſaid, it may be well doubted, whether there is any 
Sinus, or common Trunk, into which all the Veins are gathered: But rather, 
that there are a Multitude of equally big Veins, each exiſting apart by it 
ſelf, We indeed have found it very difficult, ſo to exhauſt the Plant of its 
milky Juice as to kill it, tho we have given it very many Inciſions to that 
purpoſe. Divers other Inſtances there are, which favour the Diſcontinu- 
ance of the Veins, and the little Relation and Intercourſe they have with 

one another; as one Branch of a Tree having fair and well grown Fruit, be- 

fore the other Branches of the ſame Tree and Fruit bloſſom, or have Leaves; 

from the different Situation and other Circumſtances of Culture, the inde- 
finite and perpetual Growth of a Tree, the On governing, Cc. 

The Subſtance of theſe Veins ſeems to be as truly membranous, as the 
Veinsof Animals. A Leaf will not give way and be extended, but the Veins 
in a Leaf, if freed of all the woody Fibres, will be ſtretched out to one third 
Part at leaſt, and vigorouſly reſtore themſelves again, juſt like a Vein, Gut, 
or any other membranous Ductus of an Animal. Again, theſe membranous 
Pipes are exceeding thin and tranſparent, becauſe they ſuddenly diſappezr, 

and ſubſide after their being exhauſted of their Juice; and particularly, in 
that we ſee the Liquor, they hold, quite thro them, no otherwiſe than the 
Blood thro our Veins; or (in Chelidonium majus, for example) a Tincure 
of Saffron in Chryſtalline Pipes. War = 

In the keeneſt Froſt, which happened the other Winter, we diſſected the 
frozen Leaves of the Garden Spurge. Here we obſerved, that all the Juict 

(beſides that which theſe Veins hold). was, indeed, frozen into perfect hard 
e, and to be expreſſed out in the Figure of the containing Pores ; but the 
milky Juice was as liquid as ever, tho not ſo brisk as in open Weather 
"This Experiment we take to be Proof of the Perfection of this mils) 
Juice, and that it hath within it ſelf ſo great a Degree of Fermentat on, that 
it preſerves it ſelf, and conſequently the whole Plant, from the — 
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the Weather: that is, the Plant owes its Life to it. Thus we have ſeen In- 
ſe&s (as Hexapode-Worms, Cc.) lie frozen upon the Snow into very Lumps 
of Ice ; and yet put under a Glaſs, and expoſed to the Warmth of the Fire, 
they quickly recovered their wit and Vigour to eſcape ; which we think 
could not be, unleſs the vital Liquor of their Veins, as in this inſtance of 
Plants, had been untouched, and little concern'd in the Froſt. Further, 
we hence alſo urge the different Uſes as well as Natures of theſe Juices, 
and look upon the frozen Icicle, or that copious dilute and limped Sap, as 
alimentaF; the milky and not frozen Juice, as the only proper venal. 

As to the Motion of theſe Juices, theſe things are certain : 

1. That the milky Juice always moves and ſprings briskly upon the open- 
ing of a Vein : The limpid Sap, but at certain Seaſons, as it were by Acci- 
dent, and not, as I judge, from any vital Principle, or Fermentation of its 


2. The venal Juice hath a manifeſt inteſtine Motion, or Fermentation, 
within it ſeff. Witneſs, beſides what hath been juſt now ſaid of it, its con- 
tributing, and the long continuance of, that Motion to the moſt inſenſible 
of Liquors ; and likewiſe its thick and troubled Bleeding, like the riſing of 
Yeaſt, which yet in a few Hours after drawing, falls, and the Juice be- 
comes tranſparent, as the Gum of the Virginian Rhus, Cc. 

We think indeed, (according to the Knowledge we yet have of the Parts 
of Plants) that theſe Juices move by a far different Contrivance of Parts 
from that of Animals; not yet here diſcovering any uniting of Veins into 
one common Trunk, or Pulſation, no ſenſible ſtop by Ligature, no difference 
in Veins, &c. All which Difficulties, notwithſtanding, may, Thope, in time 
be happily overcome, and the Analogy betwixt Plants and Animals be in 
all things elſe, as well as in the Motion of their Juice, fully cleared.. 

There ſeem to be in Plants manifeſt Acts of Senſe : We inſtance in the 
ſudden ſhrinking of ſome Plants, the frequent cloſing and opening of Flow- 
ers, the critical erecting of the Heads of Poppies from a pendulous Poſture, . 
and particularly the Vermicular Motion of the Veins when expoſed to the 
Air. Again, the Veins of Plants may indeed be different, tho at preſent 
we cannot tel! wherein they are ſo; the Arteries-within our Heads are - 
hardly to be known by the Eye from the Veins. Further, there are natural 
and ſpontaneous Excretions or venting of ſuperfluous Moiſture in Plants, 
riſible and conſtant, in the Crown Imperial, Rorella, Pinguicula, c. As 
to the Ligature, as it hath been hitherto applied by us, it is not to be relied 
on for the diſcovery of this Motion; the Veins only of Plants being the 
Parts probably diſtendable. 

Laſtly, We muſt either take that away from the other Reaſons given of 
the neceſſity of the Circulation of the Blood in Animals, viz. The hindring 
of its breaking and clodding; or we muſt grant the ſame Motion to the 
venal Juice in Plants. We have undeniable Experiments to ſhew, that the 
renal Juice of Plants and the Blood of Animals agree in this, That they 

» When they are once-drawn from their reſpective Veins, do 3 1 
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break and coagulate ; and that the Serum in the one, as well as in the Other 
becomes a ſtiff Gelly by a little ſtanding. And this Variety of Experi- 
ments hath taught us, that probably more uſeful Preparations, and certain| 
a truer Analyſis and Separation of the Parts of vegetable Drugs, may be 
effected, whillt they are in bleeding and liquid, than after they are once be- 
come concrete, and have loſt their natural Fermentation. 

2. The Veins of Plants, which Mr. Liſter obſerves not to be ramiffed 
but rather Bundles of them divaricated, repreſent the Nerves, which (a 
Dr. Wilis obſerv'd) go together in that which ſeems the common Trunk 
like a Bunch of Threads, which after ſeparate, and are varioully divaricateg. 
and theſe Nerves being cut, ſhrink up as the Veins of Plants, as much 
or more, than do the Veins or Arteries of Animals. 

Dr. Willis obſerves alſo, that there are two ſorts of Nerves: One ariſi 
from the Cerebrum, ſubſervient to v9 von Motions, which properly be- 
long to the Functions 8 the other from the Cerebellum, ſubſervient 
to the involuntary Motiohs, which chiefly belong to the Functions of Vege. 
tation. And to theſe latter ſeem reducible thoſe Acts of Senſe, which Mr 
Liſter ſpeaks of, in Plants- 


LXIV. Weobſerve that moſtly Juices of Plants coagulate, whether they 
be ſuch as are drawn from the Wounds of a Plant, or ſuch as do ſponta- 
neouſly exſudate : And yet even that Exſudation ſeems to be often acciden- 
tal too, thatis, by a Cancer, or ſome other ſuch like chance. 

And yet I am uncertain what to think of the ſmall purple Blebs and Veins 
to be obſerv'd, more or leſs, on all the Hypericum Kind, and on the Threads 
of the Flower, and the Hairs which cover the Leaves of Rorella in like mau- 
ner. I doubt much, whether this may properly be call'd an exſudated and 
coagulated Juice, or no. Our Obſervations of thoſe of this 'I'ribe, are 
what follow. s | 

The ſmall green Leaves, next encompaſſing the yellow Flowers of Audn- 
Semum Hypericoides Ger. are ſet with very ſmall round Blebs, full of a pu- 

le Juice; as are likewiſe, but with two or three only, the very Points or 
Tops of the yellowiſh Leaves themſelves : Yet the Stalk cut doth not to the 
Eye diſcover any ſuch diſtin& Veſſels, carrying that purple Liquor, which 
makes me ſuſpect it is ſeparated by Coagulation from the reſt of the Juice, 
and reſerved in thoſe ſmall Bags. I | 

Hypericum Ger. The purple Juice yielding Blebs, in this Point are upon 
the Ed ing, on the out- ſides of all the Leaves. Alſo the Stalk, tho round, 
hath a dou le Edge, on each fide one; and the Blebs or Bags, tho but thiv- 
ly, are yet obſervable on theſe very riſing Edges too of the Stalks. A. 
for the yellow Flowers themſelves the ourmoſt green Leaves, next and in- 
mediately encompaſſing them, have but a few purple Stripes, but the yellos 
Leaves or Flowers, are edged with ſmall purple Bags on the one ſide, and 
ſriped with purple Juice yielding Veins on the other. Laſtly, On the very 
Tops of each Thread in the Flower, is one ſingle purple Bag. 


Hypericum 


Wy BS © a. 8 | 
Hpericum Aſcyron diflum, Caule quadrangulo, J. B. In like manner all the 
1. the 224. of all the "pa from one end of the Stalk to the o- 
ther of this Plant, are very thick ſet with purple Bags. Alſo in the Flower, 
all the Threads have one ſingle Bag on the top ; but the Flowers or yellow 
Leaves, and Le green ones encompaſling thetn, have very few purple Spots 
or Streaks viſible. | . 

Hypericum pulchrum Tragi, J. B. Only the yellow Flower-Leaves, and 
thoſe green ones which next encompaſſes them, are thick edged with purple 
Blebs. | 
Diverſe parts of the ſame Plant have diverſe Faculties, J. C. P. A. I add, 
that diverſe parts of the ſame Plant, yield from the ſame Veins difterent co- 
lour'd Juices. v. g. the Milk in the Root of Spondylium Ger. is of a Brim- 
tone Colour; but in the Stalk white. | | 

Amongſt thoſe 2 that coagulate and are clammy, ſome there are 
which readily break with the Whey. | 
In the middle of July I drew and gather'd of the Milk of Lactuca „l. 
ſta ſpinoſa C. B. which it you? and plentifully affords. It ſprings out of 
the Wound thick as Cream and Ropes, and is white ; and yet the Milk 
which came out of the Wounds, made towards the top of the Plant, was 
plainly ſtreaked or mixt with a purple Juice, as tho one had daſh'd or ſprin- 
kled Cream with a few drops of Claret. And indeed the Skin of the Plant 
thereabouts was purpliſh alſo, perhaps with Veins. Again in the Shell I 
drew it; it turn'd ſtill yellower and thicker, and by and by curdled, that 
is, the white and thick caſeous part did ſeparate from a thin purple Whey. 
So the Blood alſo of Animals, whilſt warm, remains liquid and alike : But 
ſo ſoon as cold it cakes, and has a Serum, or Whey, ſeparated from it. Alſo 
the caſeous part of the Milk of Animals is glutinous and ſtringy. Further, 
this Serum came freely from the other, by ſqueezing betwixt my Fingers ; 
and the Curds I waſh'd in Spring-water, which became immediately like 
Cags and tough (draw this Milk immediately, or let it fall off the Plant, 
into a Shell of fair Water, or other Menſtruum ; as Vinegar, S. V Spirit of Vi- 
triol, or Sulphur, &c.) and remain'd ſtill white and dry. As for the purple 
Whey, after a Day's Inſolation, ir ſtifned and became hard, and was eaſily: 
formed into Cakes, which Cakes were yet very brittle, and would eaſily crum- 
e into Powder. About December following I broke one of the Cakes made 
of the caſeous part of the Milk of this Plant; it then prov'd very brittle and 
ſhined, upon breaking, like Roſin: It was then of a dark brown Colour: 
Moreover, it burned with a laſting Flame, like Roſin or Wax; and that 
being melted by Heat, it would draw out into long tough Strings like 
Lird-lime. On the contrary, the purpliſh Powder, which was the Whey, 
it put into the flame of a Candle, would ſcarce burn with a flame at all, 
but ſoon be turn'd into a Coal. Laſtly, The purple Powder did taſte very - 
bitter; whereas the caſeous part was inſipid as Wax. 
The Milk which the Trachelium kind plentifully yields, is very thick, and 
Preſently curdles ; the ſerous part, or Whey, being of a brown Colour. Theſe 
ol. Il. | Uuun Juices 
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Juices ſmell ſour, ſumething like the Slices of green Apples, which haye 

n long cut. 

The thin Milk of 7ithymalus Heligſcopius Gei, ſprings freely and plenti- 
fully ; it is very clammy upon the Fingers ; it is very white in drawing ; 
it turns upon a Lancet, of a dark bluiſh ; and indeed it is both of the Co. 
lour and Conſiſtence of blue skim'd Milk ; made up with Wheat Flower 
into Cakes, it ſhews it ſelf greaſy or oily, and ſcarce ever dries : it very 
hardly breaks or coagulates. I kept ſome of it pure and unmixt, in little 
Eſſence-Bottles, ſtop'd lightly with Cork only; in theſe it broke in proceſs 
of time, and the Curds were eaſily to be form'd into Cakes; which Cakes 
burn d with a laſting Flame, and being melted drew forth into Strings like 
Wax ; the Whey was clear and like fair Water. This broken Milk in all my 
Bottles was very corrupt and ſtinking : But the Cakes I made up of this 
Juice, with Wheat Flower and a little Gum Arabick, dry'd well, and kept 

weet. 

Other clammy Juices there are, which do not let go a Whey when they 
coagulate, but cake altogether. 

I made Cakes of the ſole or unmixt Juice of Souchus lævis, & aſper, with- 
out any Addition, and it parted not with any Whey. 

Papaver Rheas Ger. bleeds freely a white Juice, and the Heads or Seed. 
Veſſels, when the Flower is gone, do yet bleed. I obſerved that in gather- 
ing it into Shells, it preſently turn'd its white Colour into a yellow one in- 
clining to an Orange. At firlt ſpringing it roaped, or was but little clammy, 
and ſeem'd to be very liquid and dilute; yet it did not part with any Whey, 
but grew ſtiff ſoon, and is very reſinous and oily, 

Note, The Mills or Juices of Plants ſeem to be compounded, and mixt of 


Liquors of different and perhaps contrary Qualities ; ſo that it is probable, 


if the caſeous part ſhall be Narcotick, for example, the Whey may not be ſo; 
or the one may be hurtful, and the other a good and uſeful Medicament. 
Trogopogon flore Iuteo J. B. yields a Juice which, upon the firſt ſpringing 
from the Wound, is white and thick, but immediately it turns yellow, and 
then redder and redder. It is of no unpleaſant Taſte ; it is ſomething glu- 


tinous and oily, and parts not with much, if with any Whey, and therefore 


Saff/on-co. 


' loured 


Juice. 


it is eaſily formed into Cakes alone. 

Convolvulus major J. B. bleeds freely a white Juice, as I experienced in 
the middle of Auguſt; not only the Stalk and Leaves, but the white Flowers 
alſo in proportion bleed as plentifully as any part elſe. This Milk is ver) 
ſha | 


There is alſo a Juice of a Saffron Colour, which Chelidonium majus Ger 
wounded freely aftords. This Juice breaks not with a Whey, but is eaſily 
formed into Cakes, and ſtiffens in the Sun: It is thick, and of the conſiſtence 
of Cream, upon the ſpringing out of the Wound. 

There is another very clammy Juice, which is of a golden or yellow Co- 
lour, upon drawing; and this the Seed-Veſlels of Centaurium luteum per folia* 
tum C. B. in July, and after, even where the Seeds therein contained are 


turned black and ripe, yield plentifully and freely enough. (Theſe _ 
| Will 
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which the Heads, or Seed-Veſſels of Plants afford, may be thought of the 
ame Nature with thoſe Juices which the Pulp of Fruits affords, the Pulps of 
Fruits and theſe exterior Veſlels being parts equivalent; that is, Apples for 
example, are nothing elſe but the Sced- Veſlels of their Kernels ;) It is li- 
quid upon the firſt drawing, and after a while it thickens, parting with no 
Whey ; (N. B. I call this coagulating too) and this is of the Colour of Am- 
ber; it ſticks to one's Fingers, and pulls forth into Threads like Bird-lime ; 
it would never become harder than very ſoft-Wax, and that by being dry'd 
in the Shade only : for if ever ſo little be expoſed to the heat of the Sun 
or Fire, it ſtraitway became exceeding ſoft. But as for the Cakes I made 
upof it and Wheat-flower, them I found inmy Cabinet in Winter very hard 
aud firm, and the unmixt Cakes ſtill ſoft. Theſe burn with an unpleaſant 
Smell ; they emit a laſting Flame; they ſtill keep their Amber Colour, and 
draw out in Threads, in nt like Wax. | 

To this we may add the yellow Juice which the Wounds of Angelica ſati- 
10 Park. yield; it will not harden by Inſolation, or long keeping (tor I 
have had an Eſſence - Bottle of it ** theſe two Years) yet I perceive it 
lifens, and will draw into Threa | 

The next ſort of coagulate or clammy Juices we have taken notice of, are Gems, 

Gums; and ſome of them ſeem long to abide liquid, and perhaps inflamable ; 
others there are which grow hard, and are not to be kindled into a Flame. 
They are eaſily to be diſſolved in Fountain-Water, (the Gum of Rhubarb 
and the Leaves, for example) and do ſparkle when put into a Flame : Which 
two Natures argue a ſerous or war Part in them, Again, put into a 
Flame, they melt and become as it were liquid and ductile; which ſhews 
the caſeous part in them. And becauſe they will not flame, it is an Argument 
of their Leanneſs, and Scarcity of Oil. All three put together plainly e- 
vince Gums to be coagulate Juices. 
In Auguſt I have obſerved the Cluſters, both green and ripe, of Periclyme- 
j mon Ger, very leaky ; which upon nearer and heedful Inſpe&ion I found to 
- be a thin 2 or liquid Gum, which fell down upon the Leaves, 
and keeps its liquid Form there. | 

Here the purple Juice ſeems to be a Whey ſeparated from the liquid Gum : 
Bat I am of opinion it's a diſtin& Liquor. 

Again the red Threads of Rorel/a end, or ate topped, with little Bags; 
vhich being compreſſed do yield a purple Juice (as we above noted in the 
Hpericum) and thoſe ſmall Buttons on the very tops of thoſe Threads, are 
encompaſſed with ſmall tranſparent Pearls or Drops of a liquid Gum. They 
adidein this Form the hotteſt Summer's Day like Dew, whence alſo the Plant 
us its Name; and upon the leaſt Touch cleave to your Fingers, and draw 
cut into long Threads like Bird-lime. | 

In like manner a liquid Gum (but that it ſtands not upon ſo long 
Threads, and is much thicker bedewed) you may obſerve upon Pinguicula. 
ite well, That the ſmall Drops and Threads, or Hairs, in either of theſe 
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two Plants, are to be ſeen upon the uppermoſt or inmoſt ſide of the Leaf; 


and the utmoſt and undermoſt is ſmooth or void of them; which i 
thing contrary to all other Plants I have obſerved. - 

Methought I obſerv'd about the middle of Auguſt, the Chats of the Alder 
to be gummy. Perhaps it did exſudate from the Plant it ſelf; as I gueſs the 

Honey-Fall,or gummy Dew to be obſerved upon the Leaves of the Oal, Gs. 
are nothing elſe. | 
Nara Gum. The American, or Indian Rhubarb, ſown in our Gardens, is the only Plant 
that I have met with, or ever ſaw, which yielded a Gum; and yet becauſe 
it is of the very kind with our common Sorrels and Lapatha, I belieye it 
not impoſſible, that even from our own Store, Herb-Gums might ſomeways 
or other be had. I ſay, that off the Stalk, or indeed off the Leaves of the in- 
dian Rhubarb, I have gather'd an Qunce at a time in Pate of very white, 
clear, and hard Gum: In both thoſe Years I obſerved it to flower with us, 
as 1670, and in that Year it did not, 1669. It exſudates from all parts of 
the Stalk and Ribs, on (Note wel) the underſide of the Leaf it ſelf. I ga- 
thered ſome in the form of good big Drops, others as tho the Stalk had been 
beſmeared with it, others ſhot into long and twiſted Wires, or Icicles. 
Moreover I obſerved, that the canker'd Orifices or Places where the Gum 
bad burſt forth, might be followed into the Stalk with a Knife, andthat thro 
the Skin, in certain Places, I could ſee that the Juice within the Plant was 
turned gummy, and looked clear like Ice. | 

Cat. Pl. It is the Experiment of Mr. Fer, that the clear and defecated Juices of 
a moſt Plants have more or leſs Redneſs in them. Again, that the dryed 
Root of Acetoſa (a Plant of the Family with Rhubarb, which may well be 
: called the Indian Sorrel, or ſour Docken) boiled, doth dye Water with a fair 
red Colour. And I have obſerved, that the unripe Seeds of Rhubarb yielda 
very fair and deep Purple, I mean the Husk of them. Conſider what hath 
been ſaid above of Rorella, and the Hypericum kind, concerning their Purple 
Juice yielding Blebs. Note, alſo here to this Purpoſe what we have ſet down 

above, that Rhubarb, Sorrel, &c. do when they decay turn red. 

7 ave extracted from the Roots of our Engliſßʒ Rhubarb, by a Tincture 
of fair Water ſteam'd away, is nothing elſe but alean uninflammable Gum 
and tho it differ in Colour (perhaps from the yet woody Parts in it, as 
being of a deep Liver Colour) from the exſudating Gum, yet in other Na- 
tures, as this of being uninflamable, ductile in the Flame of a Candle, C. 
it agrees with it. I may not omit, that the repeated Cuts I gave the Stall, 
on ' 24a to have the Gum that way, failed my Expectation. This Gun 
is ſweet, or rather of no Taſte at all. | | 

To this purpoſe I remember in Summer time to have ſeen, even the Juice 
of Apples ſpontaneouſly gellied in Languedoc, and the Apples to look clear 
and hard like Ice, whence they call that ſort of Apple, Pome Gellee, or the 
frozen Apple: Tho indeed, it be nothing elſe but the breaking or coagula- | 
ting of the Juice in ſome Spots of it; for it is rare to ſee one of them all o- | 
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We may here give a probable Reaſon why a gentle Infuſion or Maceration 
of Rhubarb is a very ſure Purge, but the Subſtance or Powder of Rhubarb, 
or Decoction thereof, will have a quite contrary Effect, and bind. We may, 
I ſay, think that the ſharp and 2 in Rhubarb, wherein its purging 
Faculty lies, is by a gentle Infuſion ſo extracted, that it turns not to Gum in 
our Stomach : for I cannot think that the ſour Juice of Rhubarb is a ſpecifi- 
cally diſtin& Liquor from the Gum, which I believe to be only an accidental 
Coagulation: | 

Green Plums, or Sloes, do often break forth with a Gum, which is clear 
and tranſparent ; and it ſeems to haſten, if not ripen, at leaſt the red Colour. 
I have cut them, to the end that I might have gathered Gum in the Wounds : 
which indeed I did, but yet long after, when the Wounds ſeem'd to be can- 
ker'd, and that but in a ſmall quantity to what they voluntarily ſpend. 

Lauro-ceraſus, a beautiful Winter- green, which we have adopted to adorn 
our Court-Walls with, yields a clear Gum very plentifully ; it is very white 
and very clear. | | 

There are other ſorts of Juices, which will not of themſelves, that I have 
obſeryed, exſudate out of the Wounds of their reſpective Plants. 

I wrenched and wounded the Holly the latter end of March, and yet after . 
ſome Days of warm and open Weather, Icould not perceive the leaſt ſtirring we...” 
of Juice : The latter end of May the Bark begins to be full of Lime, which 
you may try by preſſing a piece of it betwixt your Fingers, and when you 
would take them off, the Juice or Lime draws out into Hairs, and follows 
your Fingers, cleaving to them like ſmall Threads. | 

This Lime or Juice is ſeparated or taken out of the Bark thus; peel off 8:r4-time, 
the Bark the Months of May, June, or July; for then it comes eaſily away, aur Plan. 
and moſt abounds with Juice: Boil the Bark in fair Water, until it be ſo © 
tender, that the utmoſt thin grey Bark or Membrane, peel eaſily off; lay it 
lo peel'd, and cover it over with green Nettles or Fern, or ſuch like. S. S. S. 
in a Cellar for about 10 Days, where it will ferment or rot, and become 
mouldy : Take them out and beat.them well in a Mortar to a Paſte, and 
roll them up into ſmall Hand- balls, and in a running Spring waſh'them clean 
from all the woody or ſticky Parts; which is effected by pulling and teaſing 
them. But Note wel, that great Care is to be taken in the waſhing of the 
Balls ; for beſides that they muſt, if poſſible, be forthwith waſhed, the 
Lime wiltall get from you, except you ſo order the matter, by engaging it 
with your Fingers, that it entangle. You wopld imagine, that upon break: 
ing one of the Balls, that there was little or no Lime in them, ſo freely they 

moulder and crumble. After it is once engaged thronghly, it will endure 
waſhing ; and the clearer you take away the woody Parts, the better it 


In cutting the tender Tops of Elder, the latter end of May, there will a 
ſtringy Juice follow your Knife, and drag out in Threads, ſomewhat like 
vird-lime, or I rg of Holly: It ſeems to be in certain Veins juſt with- 
in the Circle of Teeth or Wood. TPM PY 
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Further, the diſſected Veins of many Plants afford us Oil, that is ſuch a 
Juice, which being rubb'd betwixt ones Fingers, is not at all clammy but 
makes them greaſy and glib. Some of it ſtiffens not, as far as T have yet 
experienced; yet I believe it to be coagulate and mixt. 

We will inſtance in the Juice of Helenium, five Enula Campana, J. B. You 
may take it off with a clean Knife, whereon it looks like Oil mixt with Wa- 
ter; that is, the thin or dilute Juice of the Plant, ſpringing up out of the 
Wound, together with the Oil. The like Experiment may be made upon 
Cicuta. The Juice of Angelica ſativa Park. I found altered after a Year's keep. 
ing, and grown very Limy. 55 

Tapſus barbatus Ger. If you ſtrip off the Leaves in June, it ſeems to yield 
an oily Juice, but yery much thinned with the watery one. It ſprings free- 


Iy enough; it is of a dark green Colour, and I took it in Wheat- flower, and 


made it up in Cakes. 3 n | 

Alſo the Fruits of many Plants afford Oil, as Olive, Baccæ Lauri, Heer, 
Juniperi, Cornus Feminæ, &c. 

je Pulp of moſt Seeds ſeem to abound with this oily Juice, and at ſome- 

e their Maturity it is liquid and viſible in them, in the Form of 
a M1 | SER £4 3 TY 

Helleborus niger yl. adulterinus, etiam Hyeme virens, J. B. The Seeds of this 
Plant, the latter end of May, are very milky,and by Inſolation are eaſily form'd 
into Cakes, which are yet very, oily ; and being long kept, I have expoſed 
to the Flame of a Candle, which they receive ad Barr freely ; ſparklin 
not very much, and not then neither being clammy at all. One rig” mu 
not omit, that this Milk or Juice of the Seeds is of a very fiery and ſtinging 
Nature; for where I cut the Seeds out of the green Pods, they ſtruck my 
Eyes nootherwiſe than Onion is wont to do. Moreover the tops of my Fin- 
gers, which were wetted with this Juice, did boaken and ach, as when after 
extreme Cold one has the Hot- Ach in them; and that Pain continued in them 
for ſeveral Days: at length the Skin of my Fingers End peel'd oft. 

Diacodium Album is a Medicament of the Seeds of Poppey. 


There are other oily Juices, which after Coagulation harden and are call'd | 


Rofin; and ſuch our Ivy yields abundantly. Hither alſo may be refer d the 
jc of Juniperus vulgaris, baccis parvis purpureis J. B. which is a hard fat 
Ice, and not much gummy. 5 | | 

In the Chops of Ivy made in March, there did exſudate a thick matter like 
Barm, yellowiſh and greaſy : It melted like Oil betwixt my Fingers, not ha- 


ving the leaſt clammineſs then perceivable. In proceſs of time it hardened 


and cruſted on the Wounds like coarſe brown Sugar. It burns with a laſting | 


Flame, and ſmells very ſtrong. 
Alſo on the topmoſt Leaves of La#uce 6. Cota ſpimoſa C. B. In July many 

ſmall Drops or Pearls of an oily Juice, like: coagulated and hardened 

Roſin, are plain to be diſcerned, eſpecially with a ſingle Microſcope : They 


are of an Amber-Colour, and tranſparent ; eaſily to be wiped off, as ing 
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ing an oily Juice exſudated. And I am of the mind, that even the blue 
Flower of ripe Plumbs is nothing elſe but a fine reſinous Coagulation of the 
tranſudated Juice, 

On the under ſide of the Leaves, and all over the Stalk of Bonus Henricus 

B. do ſtick infinite ſmall tranſparent Pearls: thaſe clear Drops are hard to 
che Touch, and feel like greaſy Sand; not clammy, and therefore it was 
well called unctuous by C. B. and we put this ſpontanouſly exſudated Juice 
amongſt the reſinous Coagulations. 

The Juices of Plants are alſo varied and diſtinguiſhed by Fermentation. 
And not only the Juices of Fruits are to be wrought, or ſet a working ; as of 
the Apple, Pear, Briar, Grape, Cc. as is well known: But there is an arti- 
ficial Change, viz. Malting, to be made even in the Seeds of Plants, ſo as 
ro make them ſpend freely, or let go their Juices, and communicate them to 
common Water, and receive a Ferment : alſo the 2 of the Roots of Glicyr- 
ha will ferment: alſo the Juice of Cane, as Sugar. Again, the tapped 


juices of Vegetables (wherein my Obſervations are limited) are ſuſcepti- 
tible of a Ferment. As for inſtance; 


The 21ſt of Apr. 1665. about 8 in the Morning, I bor'd a Hole in the 
Body of a fair and large Birch, and put in a Cork, with a Quill in the mid- 
de: After a Moment or two it began to drop, but yet very ſoftly : Some 3 
Hours after I return'd, and it had d a Pint Glaſs, and then it dropp'd ex. 
ceeding faſt, viz. every Pulſe a Drop. This Liquor is not unpleaſant to the 
Taſte, and not thick or troubled : Yet it looks as tho ſome few Drops of 
Milk were ſpilt in a Baſon of Fountain-Water. There are many ways of 
fermenting or ſetting this Juice a working, that is, of keeping it from coa- 


ating. 
ohe Maple, both that which is miſcall'd the Sycamore, and the leſſer, 
bleed afermentable Juice copiouſly, in the breaking up of hard Froſts. 

Alſo the Willow, Walnut, Poplar, Whicking, are all ſaid to bleed in their 
Seaſons a vinous Juice. | | | 

To extract the Juice of Vegetables, as Opium, for example, (as is uſual 
in the beſt Preparations and Methods of making Laudanum) with Spirit of 
Wine, is not probably to ſeparate. any one part of that coagulate Juice from 
the other, as the Serum or Whey; for example, from the caſeous part of the 
Juice, but only to depurate or defecate the Opium; For S. J. ſays Mr. Boyle, 
vill diſſolve Gum. Lacc. Benzoin, and the reſinous Parts of Jallap, and even 
of Guaiacam, which are Coagulations and mixt Juices; and the ſame we may 
taink of the Juices that are extracted by S. VJ. from other Herbs that are 
mixt. 
Allo, thoſe other ways of roaſting and dry ing Juices upon Plates over a 
gentle Fire, until they will rub to Powder, gives no great Satisfaction to 
ne, that the Narcoſ of Opium, for example, is gone or ſeparated, becauſe 
the dry'd Juice leſs offends-the Noſe ; that is, ſmells nor ſo ſtrong. _ | 

The Whey of La. Gl. will be only diſſolvd in cold Water, the Curds 
vholly refuſing to mix with it: So that ſimple Water perhaps is the beſt 
Merſtruum, and really ſeparates what S. J. only depurates. 
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LXV. That Plants of the ſame Figure or Likeneſs, have for the generz- 


lity much the ſame Virtues and Uſe, will not be thought an improbable Con. 
lecture, if we conſider that the Organs and Structure of all Plants of the ſame 


þiverbelize Family, or Claſs, muſt have much the ſame Veſſels and Du&ns's to conſum- 


Virtue, by 
Aſr. Ja, Pe- 
tiver. n. 


mate that regular Formation; and conſequently the Juices circulated and 
ſtrained thro them, cannot be very heterogeneous; and that as for the mo} 


255-P. 289. part the Scent and Taſte have great Affinity, ſo of courſe their Virtue like. 


wiſe cannot be very diſſonant. 

1. As for inſtance, the Tribe of umbelliferous Herbs. It's the property 
of theſe Herbs to have the Poſition of their Flo wer- branches to proceed from 
one Baſis, or Center, which expand themſelves into an Umbel, whoſe Floy: 
ers conſiſt of 5 irregular. or rather unequal, (that is, diflering in ſhape and 
bigneſs) pentapetaloſe Leaves, from whence their Seed are produced, which 
are rod or double, or by their ſplitting ſeem ſo. This Genus I generally 
obſerve to be endowed with a carminative Taſte and Smell; they are poy- 
erful Expellers of Wind, and are therefore good in all flatulent Diſcaſes, 
and of great Uſe in the Cholick, &c. To inffanice a few, for example, as 
Aniſe, * Cummin, Angelica, Smallage, Parſly, Lovage, &c. The 
greateſt Virtueof theſe Plants lies in the Seed, and next in the Roots, and 
1n the Leaves of ſome few. 

2. The Plante Caleatæ and Verticillatæ are a Family of Plants which bear 
their Flowers in Rundels or Whorles, at more or leſs diſtances round the 
Stalk, whoſe monopetaloſe Flowers (if we may ſo call them, bei ng ſuchat 
the bottom) being tubuloſe, contrary to the laſt, are generally divided into 
5 unequal Segments, as the Umbels; but with this diſtin&ion, that the two 
greater Petala, or Flower-Leaves in this Tribe, are ſometimes above, ando- 
ther times below ; whereas the other are conſtantly the ſame ; that is, always 
lie in the ſame Place, being expanded on a flat or plain Surface. The Flow 
ers of our verticillated Plants, from the different Poſition of their Petala, are 
therefore diſtinguiſh'd under the Flores Galeatæ, ſeu Labiatæ. The Calyx, ot 
the Caſe to the lower or tubuloſe part of each Flower, ſerves alſo for it 
Seed-Veſlel: In the bottom of which is contained, in all I have yet obſerv', 
4 Seeds ſer cloſe together upon a Plain, which Nature lets fall out when 
ripe, the Husk being always open, and commonly divided into 5 Points 
adequating the Segments of each Flower. The Sovereign Balm of thel 
Herbs chiefly conſiſts in the Leaves and Husks, rather than the Flovers 
My reaſon for giving this Preference to the Husks of this Tribe, before tic 
Flowers, contrary to all Authors, are, becauſe I commonly obſerve {the Cs 
Iycet are the chiefeſt, if not the only part, on which I find its viſcous or ſal- 
en Particles to adhere; this you may very eaſily perceive, not only 

y its much ſtronger and penetrating Smell, but by the clammineſs of this 
far beyond the other Parts, as is very apparent; particularly in the Husis d 
Sage and Clary. And if with Spirit of Wine you make a Diſtillation of theſe 
alone, you will find them much ſtronger than from a greater quantity of F wy 
ers only ; which being of finer and more volatile Parts, are only capade 
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of retaining what the Vicinity of the ſtronger and thicker Texture which 
the Calyces are compoſed of, and can without prejudice eaſily communicate 
to them. : 

I look upon the generality of this Tribe, to be a Degree warmer than 
thelaſt ; and their Heat conſequently to approach nearer to the Aromata, or 
Spices, than the Carminatives ; and the Effects thereof to be more peculiar- 
ly appropriated to ſuch nervous Diſeaſes as are more intenſe, and the Un- 
ellifere cannot ſo quickly reach, viz. Apoplexies, Epilepſies, Palſies, &c. in 
which caſes our Lavender, Roſemary, Sage, Sachas, and ſome others, are 
Simples, which all our antient Phyſicians in theſe ſtubborn Diſeaſes, have 
very much applanded. And we ought not to forget Mint, Baum, Penny-royal, 
Savory, Thyme, Hyſſop, Marjoram, Baſil, Origanum, Dittany of Crete, Ma- 
rum or common Maſtick-Thyme, with Marum Suriacum, and ſome other. 

3. We proceed next to thoſe Herbs which have a tetrapetaloſe regular 
Flower; (by Regular, I mean, ſuch as have 4 equal Petala in each Flower.) 
Theſe, in relation to their Seed-Veſſels, are ſubdivided under two Heads, 
wiz. Siliquoſæ, and Capſulate ; being ſuch as have their Seeds contained in 
long or ſhort Receptacles, as Pods or Capſules. The moſt eſſential Virtue 
and Uſe of the Herbs of this Claſs, I obſerve are more particularly in the 
Leaves and Seed; and next them the Roots, and if any Parts are lighted, 
they are the Flowers and Pods. | 

The Leaves are more particularly uſed in the Water and Garden. Creſſes, 
Sea and Garden Scurvy-graſs, Hedge-muſtard, Heris, or ScraticaCreſles, 
Lepidium, Piperitis Officinarum, Cardamine, Burſa Paſtoris, &c. To which may 
be — our Cabbage, Cole worts, Savoys, Sprouts, &c. which are of this 
Tribe alſo. | 

Others of this Family that are more peculiarly eminent for the Virtue 
contained in their Seed, are the common Muſtard and Rape, the Thlapfi 
Dioſcoridis or Treacle-muſtard, the Eruca or Rocket, and Sophia Chirurgo- 
nn, or Flixweed; the Seed of which laſt, I am informed, hath ſome Years 
paſt been uſed by ſeveral People in the North of England, for the Stone and 
Gravel, with very good Succeſs, | 

We-come now to the Roots, 2 or 3 of which have gained no ſmall Re- 
pute, as well in Diet as Phyſick, viz. the Radiſhes both Garden and Spaniſh, 
(which is the large black-rooted) as alſo the Wild or Horſe-Radiſh; and 
to theſe the round and long rooted Turnep muſt be added. 

Moſt of this Tribe I find, tho they are very hot like the 2 laſt, viz. the 
Unbeliferz and Verticillate, yet they exert their Power in a much different 
manner, to wit, by a diuretick volatile Salt; and are found moſt preva- 
lent and effectual in Chronick Diſeaſes : as the Scurvy, Dropſy, Gout, 
Jundice and other ill Habits of the Body, where the Blood is vitiated, 
ather in its Particles than irregular Motion; carrying off its Impurity by 
- diuretick Diſcrafis, or Diſcharge of the offending heterogeneous Salts 
wherein contained; and conſequently by Purification, diſpoſing of it to a 
better, or more ſane Diſpoſition. 
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The ſepere> LXVI. In the midſt of March, An 1664. I made a Section of the Ring; 
red Bark of of Aſh; and of the Tree falſiy call'd Sycamore. The firſt Section of each 


a Tree reu- 


aired rothe Of the Rinds was ſquare, whereof 3 Sides were cut, the 4th uncut. The 
Tree, by Dr. Succeſs was, that the whole Bark did unite, by binding it with Packthread 
. 25. p.453. leaving a Scar in each of the ſides cut. ' 
Iybhen I cut off, and ſeparated entirely from the Tree, ſeveral Parts of the 
Bark, ſome ſhallower, leaving part of the Bark on; others, to the very 
Wood it ſelf: both in the Trunk and Branches, from an Inch- ſquare to les 
Dimenſions, and ſome of them I bound cloſe with Packthread, all which 
were ſeparated, a new Rind ſucceeding in their Place. Some I covered 
over, beyond the place of Inciſion with a Diachylon Plaſter, and tied them 
faſt with Packthread. All which thus bound and plaſtered, did, within the 
Space of 3 Weeks, firmly unite to the Tree; not without ſome ſhrivelling 
of the outward Skin of the Bark, and alſo with ſome ſhrinking in each ſide, 
where the Inciſion was made, where alſo appear d in each of the Interſtices 
a Scar. But tying the ſame about Mchaelmas, and in the Winter Seaſon, 
at neither of theſe times any Union could be made of the Bark to the Tree; 
I ſuppoſe it was becauſe the Sap mounted not ſo vigorouſly, and in ſuch 
Plenty, as in the Spring Seaſon. _ 

Some Branches of the forementioned Trees were decorticated round, and 
where no Union was, there certainly followed a withering of the Branch 
beyond the Place, where the Section was made. | 

L alſo ſeparated a Twig from the Branch, by cutting of it ſloping, for the 
better faſtning of it to the Branch again. This Twig J exactly fitted to the 
Branch from whence twas cut, in the ſame Poſture it before grew in. 
firmly bound it, and covered it with Diachylon Plaſter. The Succeſs wa, 
that in 3 Days time the Twig that was cut off withered. 


Obſerveti- LXVII. Nutritii ſucci Plantarum motum exploraturus, in multiplicibus 
aing the variiſque Arboribus corticem vinculo vel circumſione, avulſa ejuſden 
* 1 annulari portione tentavi; & Plantæ ſuperior portio, e ſectionen 
Malpi, n. perpetuo intumuit, debitumque ſortita eſt augmentum, inferior vero nu 
1. P. sa. Jum adepta incrementum, ſolas interdum dedit gemmas. Hanc eanden 
ſectionem in humiliori trunci parte, & in radicibus ipſis excitavi, & pepe. 

tuo ſuperior trunci vel radicum pars inſigniter intumuit, & ab hac radicu- 

læ copioſe emanarunt, inferior vero, reliquaque radicis portio frequent 
gracileſcendo, tandem contabuit. Quare confirmare videtur nutriti ſucc! 

refluus motus ab extremis ramis ad ultimas uſque radices; unde intercepto 
alimento, compreſſione, vel laceratione vaſorum, remotiores Plantz pat 

tes ſolito non gaudent alimento ; tumorque ex relabente ſucco exchtitu 
propagatur autem a foliis ipſis uſque ad radicum extremos apices. Quy 

propter florum cultores ſoluto in gyrum cortice, tenellum ramum a pate” 

no emancipant trunco, circumaffuſa madida terra, in qua erumpen® 

novæ radiculz ſupra ſectionem vegetare incipiunt : Alimentum __ 


feriora verſus propulſum, vel expreſſum, non ſolum prope corticis — 
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onem ſtagnando tumorem excitat, ſed foras irruendo in radiculas abſumitur; 
unde ſui juris factus ſurculus, paterno tandem diſſociatur trunco. Non 
raro in radicibus prope flumina, quarum portio obtruncata aperto gaudet 
Aere, ab ultimis libri finibus gemmæ, radicum loco erumpunt, quæ in ra- 
mos ſurſum attolluntur. 


LXVIII. 1. 4 1671. A Crab-tree about 4 Inches in Diameter, was Ef- 
hacked round with a Hatchet, ſo as to cut pretty deep into the Wood; be- f be 
ſides the cutting off of the Bark, for about 4 Inches wide. After which it L, 5, of | 
was the ſame Year obſerved to increaſe above the ſaid hacking very conſi- Tho. Mo- 
derably, and to ſhoot in length of Wood about one Foot. The next Year denon, — 
it increaſed conſiderably, and ſhot in length about 9 Inches; but the 3d. 
Year it dy'd to the very Root. | ” 
Much the like was obſerved in another, part of whoſe Bark was caten off 
by a Canker, that the lower part ſtood without increaſing, and by degrees 
the Wood rotted and mortified ; but the upper part increaſcd to the third 
Year, when it died alſo, | 

A Scots Firr of 3 Years growth, having a Ring of the Bark cut off, of Fig. 174. 
the breadth of 3 Inches, near the bottom of the Stem or Stalk, below the 
uppermoſt Knot or Joint, was obſerved to grow and ſhoot out its Top a- 
bout half a Yard, and the parts all about the Ring to increaſe very much 
in thickneſs; much more than it would have done, if the Section had not 
been made. But all that part of the Stock between the ſaid Ring and the 
Knot next below it, increaſed not at all: But that part which was below 
the next Knot, increaſed ſomewhat, yet not ſo much as if the ſaid Ring of 
the Bark had not been cut off. The 2d Year it alſo increaſed conſiderably, 
but not ſo much as the firſt, but the 3d Year it died. 

A Branch of the Tree had a Ring cut off from it, Apr. 1. 1686. and the 
Part above the Section increaſed, and grew till the 17th of October following, 
when it w as cut off from the Tree. In this ſpace of time the part below the 
Ring increaſed not at all, but ſtood at a ſtay; but the parts about the 
Ring ſhot out a new Joint between a Foot and half a Yard, and increaſed 
in thickneſs for the whole length of it, and in all its parts, twice as much 
as it would have done if it had not been cut, as was apparent by a like 
Branch on the oppoſite fide of the Knot, which was not cut nor barked 
round in the ſame manner; the Bark alſo of the Part above the Section 
lwell'd or grew downwards over the woody Part, which was bare, above 
half an Inch in breadth. | | 

The vſual Time for making this Section was either in March or the be- 
ginning of April. | | 

Trial was made npon ſome young Trees, cutting a Helical Swath of the 
Bark, about half an Inch in breadth, by leaving a like Helical Swath 
of Bark to communicate between the upper and under part. In this 
Trial the difference of Growth ſacceeded not, but the remaining Swarh 
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bared Part of the Wood. 


| ( 708 
of the Bark ſwelled downwards, and by the End of the Year, covered the 


The like Event almoſt followed upon making an indented Section round 
of about half an Inch in breadth ; the upper Bark quickly ſwelling down- 
ward, and joining again with the lower. 

It was alſo obſervable, that as the upper Bark grew downwards, ſo it in. 
creaſed alſo in thickneſs, whereas the Bark below the Section thickned not 
at all. ; 

A Scots Fir of 3 Years Growth, which ſhoots forth every Year-both from 
the Body and the Branches a new _ and circumambient Sprouts, to 2 
determinate length, was barked with 3 Rings of about 1+ Inch broad, each 
about the middle of the Internodia or Parts of the Stock between the Joints, 
In a Year, this Stock, which was about the bigneſs of a Quill, below the 
Ring to the next Joint, continued of the ſame bigneſs, but above the Ring 
it increaſed and grew to the bigneſs of ones Finger; and from the new 
Joint ſhot out new Limbs and Stock about a quarter of a Yard, which 
was ſomewhat bigger than if there had been no Ring made. The Branches 
increaſed likewiſe proportionably, by ſwelling in bigneſs, and from a new 
2 ſhooting out new Body and Limbs, at the Top or Body. And the 

dy of the Tree below the Joint to the 2d Ring, increaſed more than if 
the Ring had not been made : But the part of the Stock below the Ring to 
the next Joint, increaſed not at all. The like ſhooting and increaſing 
was obſerv'd in the 2d Limbs, Joint and Stock below it, between which 
and the loweſt Joint it increaſed not. 

On one of the lowermoſt Branches of a young Scots Fir of 2 Years old, 
was made a Ring Section between the Body and firſt Knot of the Limb. The 
following Year, that Part of the Limb above the Ring increaſed twice or 
thrice as much as the correſponding Parts of the other Limbs from the ſame 
Knot, but the part below the Section to the Body increaſed not at all. 

A young Hazel was cut into the Body with a deep Gaſh, and the Parts 
of the Body above and below, cleft upwards and downwards, and the 
Splinters a. and b. by Wedges, were kept off from touching each other, ot 
the reſt of the Body. The following Year the Splinter ahove the Gaſh, was 

wn very much, but the Splinter below ſtood at a Stay, and grew not, 

ut the reſt of the Body grew as if there had been no Gaſh made. | 
Four young Poplar-trees, all of equal Bigneſs, Growth, Situation and Soil, 
as near as could be found, were thus order d. The firſt had all its Branches and 
Top cut off; the ſecond had all its Branches pruned off, but it was left with 
a ſmall Head at the Top; the third had the Branches cut off half-way, and 
thoſe of the upper half left growing; the fourth was left growing without 
being at all prun'd or lopp'd. In the following Years, the firſt ſhot out many 
Twigs round about, but the Body increaſed but little in height or bigneß 
the ſecond ſhot out likewiſe many Twigs where it had been pruned, and - 

Top- branches and Topalſo increaſed conſiderably, and the Body alſo increaſe 
much more in height and bigneſs than did the former; the third increaſe 
yet much more in all its Parts, than the ſecond ; but the third increaſed in 


Limbs, 
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Limbs, Height, Bigneſs, moſt of all; ſwelling in Bigneſs, and ſttetching in 
height, and ſpreading in its Boughs, much more than the third; and in a- 
bout 10 Years, was more than 4 times as big as the firſt. 

In the great Froſt, 1684. of 25 Poplars that had been pruned, 19 were of the 
killed by it, and the remaining were very weak, and hardly able to recover, 8 
and increaſed very little in the follow ing Years. Theſe Poplars were about . 311. 
30 Foot high, and had only a ſmall Head left at the top unlopped, of about 
4 or 5 Foot, and wereprun'd the Spring before the great Froſt. Divers alſo of 
thoſe which had been pruned two Summers before the Froſt, were kill'd by 
it; but none of thoſe which had not been prun'd at all, were hurt by it. 


And both in Lancaſhire and Cheſhire, Trees of 60 Foot in height, that had 


been pruned, and had only a ſmall Top left, were alſo kill'd by the ſaid Froſt, 
whereas thoſe Trees of the ſame kind and height, which ſtood near to *em, 
but had not been 3 continued to flouriſh, and ſuffered no Harm 
thereby. Several of thoſe Branches of about an Inch Diameter, and Trees, 
that had been barked round, (as 27 the Spring before the great Froſt, 
outlived the Violence of the ſame, and the preceding Winter. 

Where theſe Prunings had been try'd upon Trees 20 Foot high, the Diffe- 
rence of their Increaſe was ſenſible the following Summer: but in 7 or 8 
Years time the difference is prodigious ; the unprun'd Trees growing ſeveral | 
times bigger than the prun'd, both in Body and Branches. 

When the Top- Branches would ſhoot out and grow 2 Foot, or more in 
length, the lower Branches would not ſhoot above 4 Inches; and in the 
branches of the Scotch Fir, the Joints above the Rings barked round, 
would encreaſe and grow much bigger in 3 Years, than they would in 5 
Years, if the ſaid Rings were not cut off. 

A very large Pinaſter, about 2 Foot and a half in Diameter, and of a 
Height proportionable (iz. of about 20 Yards, the loweſt Boughs of which 
were about 30 Foot above the Ground) did ſpread and flouriſh on every fide 
aike, tho it had no Root at all towards 3 Quarters of its Situation, but 
only toward one Quarter, into which it ſpread its Roots very far and large, 
dirers of them reaching about 70 or 80 Foot from the Body of the Tree: 
The Reaſon of which ſpreading, was occaſioned by its being planted juſt 

vithin the ſquare N N of the Corner of a deep, thick and ſtrong Stone- 
* which was as a kind of Banking or Wharfing againſt a River that ran 

Y It, | * 4 

Upon Conſideration of theſe, and divers other Obſervations and Experi- 
ments, I am of opinion, 1. That the Sap (moſt of it, if not all) aſcends : 
in the Veſſels of the lignous Part of the Tree, and not in the cortical Part, 
nor between the cortical and lignous Parts. 2. That the Increaſe and 
Growth of a Tree in thickneſs, is by the Deſcent of the Sap, and not by 
the Aſcent. And if there were no Deſcent, a Tree would increaſe but very 
ittle, if atall. 3. That there is a continual Circulation of the Sap, all the 
dummer Seaſon, and during ſuch time as the Sap is ſtirring; and not a 
Deſcent at Michaelmas only, as ſome have held. 
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2. To me it ſeems very probable, that the Bodies of Plants, as well 28 
thoſe of moving Animals, are nouriſh'd and increaſed by a double Food: 
the one an impregnated Water, and the other an impregnated Air, and that 
without a convenient Supply of theſe two the Vegetable cannot ſubſiſt. at 
leaſt not increaſe. Theſe do mutually mix and coaleſce, and parts of the 
Air convert to Water, and parts of Water convert to Air. And as ſome ot 
this latter are rarified and freed from their Chains, and become ſpiritual and 
airy, ſo others of the forementioned are clogg'd and fetter'd, and become 
debaſed. To this purpoſe all Plants as well as Animals, have a two-fold 
kind of Roots, one that branches and ſpreads into the Earth, and another 
that ſpreads and ſhoots into the Air: Both kinds of Roots ſerve to receive 
and carry their proper Nouriſhment to the Body of the Plant, and both 
ſerve alſo to convey, and carry off the uſeleſs Recrements ; uſeleſs, I mean, 
any further, Within the Body of the Plant, tho uſeful to it when they ate 
ſeparared, and without it; the one for ſeaſoning the Earth and Water whete- 

in it is planted, and the other for ſeaſoning yay preparing the Air. 

. LXIX. I had an excellent Summer Apple containing abundance of ver 
zbe Parts of pleaſing Juice ; it was of that kind, which never grows large. The Body 
rhe Tree by the Burden of the Fruit always wreathed towards the Ground, the 
Parts of tbe Branches were all curl'd, and full of Knots at every turning, and theſe 
8 Branches are apt to grow, if a good Knot be ſet in the Ground, as ſoon a; 
n. 4. p.860, tis cut off, eſpecially about Candlemaſ. This Tree was hollow, and very 
i re near all the Timber extremely rotten, from the top of the Stem to the Root; 
Sed. IN. 6, and every Pr, how ſmall ſoever, appear d Cork-colour'd and rotten at 
the Heart of the Timber. And ſo it was generally all over the Roots; and 

tis like it had been ſo many Years before: yet the Tree bore abundantly, 
with alternative Reſts every ſecond or third Year, The Fruit had ſcarce 2. 
ny Core; the Kernels were very ſmall, thin, and empty ; nevertheleſs the 
Branches from the Knots grew well enough to repleniſh a Nurſery for me. 
'This ſeems to intimate the Correſpandence between the pithy Part, Heart 
or Timber,-and the Seeds. And more to confirm this, a young Tree gre 
like a Sucker from the only ſound Root of the aforeſaid Apple- Tree. This 
Tree grew ſtraiter than others of the ſame kind uſually do; of which I cov 
ceive the Cauſe to be this, Suckers are commonly barren a pretty long time; 
and this continued barren till the Stem was ſtrong enough to bear the Fruit 
which loaded the Branches. But that which makes to our purpoſe, is this: 
All the Fruit of this young Tree had full and ſound Kernels; and tho 
it was the ſame Fruit, growing from the Root of the ſame Tree, yet! 
ſeem'd not altogether ſo tender, delicious, and juicy, as the Fruit of tht 
old Tree; nor yet was the Tree fo fruitful. The Sap in the old Tree vt 
leſs diverted, it ſeems, to ſuſtain the Life of the Timber, which was now con 
ſum'd, and thereby was whotly appropriated for the Leaf, Bloſſom and tit 
Pulp of the Fruit. For I do not undertake, that the Sap yields no Reliet to 
ſuſtain the Life and Growth of the Timber ordinarily, and whilſt the Timbe 
is entire: but I rather conceive, that there is a more immediate and _ 
liar relation between the Sap and pulpous Fruit, and the like bet» 52 
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Timber or whole Stock, and the Root of the Free, to tranſmit the ſame 
Spirit and Nature to the Seed, of what kind ſoever it be. 

Some are of opinion, that there paſſes into the Timber no part of mere 
Farth to ſuſtain the Life and Growth of the Plant, but it only feeds on the 
ſacculent Part, aſcending by the Roots, and on the Air, and the Moiſture. 
which the Dews of Heaven, the rainy Seaſons, and the Air afford. And 
if we conſider, that ſome oy Trees grow upon the Rocks, where little 
or no Earth can be found; as alſo, how largely the Oak and Pear-Tree grows 
and ſpreads; and how many Years the one bears Acorns, the other Pears ; 
ſometimes to the quantity of yielding 5 or 6 Hogſheads yearly (as I have 
known them do) and in compariſon, how little Waſte of Earth about the 
Roots appears; we may find more cauſe to attribute this large Expence of 
Materials to the perpetual ſupply of Moiſture, than of much Earth. I will 
give you an Experiment, which may ſeem to determine the point, tho I 
yet ſuſpend my * 1 85 

I took the largeſt Xemiſb Codlins, Pearmains, Pepins, and Deuxans; I 
withered them (which may be ſoon done many ways) and then I cut them 
in the middle, quite thro the midſt of the Kernels : having carried them 
ſome Days in my Pocket, all that ſaw them took them to be very Wood, 
and they were indeed like lg cloſe Cork: And ſome philoſophical Perſons. 
(tho I affirmed no Falſhood, but coneeal'd the whole Matter) did upon the 
view, ſpread it abroad, that I had the Art of converting all Fruit into 
Wood ; Pulp and Kernels and all was Wood. The ſame may be done upon 
Pears, Cucumbers, Turnips, and all the Grains and vegetable Seeds, that are 
fuck in them, and are cheriſhed by a ſupply of marly Water; thus T have - 
had the Blades of Wheat and the Halme of Peaſe grow out of them to the 
length of a Foot: and then, by hanging it in a Cloſer, all becomes turned 
into Wood; and inſome time after allis turned into Duſt and Earth. And as 
we are well taught by Mr. Boyle, that pure Liquids may be converted into 
Earth; ſo theſe terreſtial Parts of the Fruit may be, from the Liquors thi- 
ther collected, and derived from the Maſs of the Earth. 

But to return to the clearing of the Affinĩties above claimed, I inſtance in 
Barberry-Roots, perforated by me, which bore Berries that had no Stones 
a all; and in hollow'd Apple-Frees the Kernels will be very thin, and em 
ty Skins, and uncapable of Growth. Gardiners tell me, that if you — 
the hard Stick out of the Root of Parfly, it will bear no kind of Seed. But 


f it may be objected, that a very hollow Oak and an hollow Elm do bear pre 

» nant Seed. I anſwer, that an Elm is all Timber to the Bark; and an O 

1 vhen'ris all putrid at the Heart, yet may have firm Wood en to convey 

* the Spirit of the Root into the Acorn; and the Roots may be ſound, when 

he the Body of the Tree is much decayed by Rain beating in at the lop'd Tops, 

9 or by other Paſſages thro the Bark. We ſee that Beans, Whear, and other | 

bet zins, grow kindly, if the Eye and Parts next adjoining be whole, tho the — 
. beans be full of great Holes in other Parts, or the main Body of the Wheat 

the be cut off with Sciffors. However, let the Objection give us the more Cau- f 


tion, that if we deſign to have Fruit without Stones, the Perforation be 
the bolder and the more compleat. And 
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And to proceed further, ſome Trees are leſs fruitful, or alt ; 
ren, by the exceſſive Growth and Firmneſs of the Timber: 1 
recover d by croſs deep Hackings thro the Bark, and ſuch Injuries yy 
to the Timber, both in the Stem and main Roots; and they cleave the "mtg 
and put a Stone in the Cleft, that it may not cloſe again too haſtily, If thi. 
Violence be not done both to the Stem and Roots, the Remedy may fail 
We ſee alſo, that Vines are leſs fruitful, when they are permitted to run 
out into many woody Branches. 1 

To ſhew alſo the Proximity between the Sap of the Bark, and the Pal 
of the Fruit. I did in the Summer- time make Reſts for Water on the Body 1 
the Kentiſh Codlin-Trees, and cauſed Water to be frequently poured into 
thoſe Cavities. The Effect was this, the Apples grew to an extraordinary 
Bigneſs, and were very inſipid; and many of them had parts in appearance 
much like the Pulp of Lemons. Some I ſuffered to hang on the Tree as lone 
as they would, and thoſe became full of Spots of the Colour of Cork, or like 
the Rottenneſs of an Apple. 

I omit the reſt, and haſten to redouble a Remark of the great uſe which 
may be mado of the chiefeſt Experiment. The Graft carries the Malter 
from the Stock for the Pulp of the Fruit ; ſo that we have little hope of much 
change by meer Graftings, how oft ſoever reiterated. Bur if after many, and 
ſtrange, and choice . e you ſet the Kernel, Stone, or Seed of the 

rafted Fruit in a kind Mould, you may then expect ſome new or miagled 
kind of Plant, as Semi-Apricocks, &c. And thus the Almond and Peach may 
by many changes in the Graftings, and by Inteneration of the Stones of the 
Peaches, and of the Shells of the Almonds, and by Terebrations of the Stem 
and Root, here and there, alter their Guiſes, ſo that the Coat of the Almond 
may approach to the Pulp of the Peach; and the Kernel of a Peach be er- 
larged to a kind of Almond. And great ſtore of better Contrivances may 

from hence take riſe. | 
obſervari- LXX. It is very difficult to determine whether Salt or Water be the 
ons Werete. nearer and more original Principle of all mix d Bodies; or the more copious, 
—— 2 ao more active, or more influencing, in this or that Body. But this we have 
Dr. J. Beal. before our Eyes, that Birch and Alder feed more kindly on a thin uligi- 
r 36. p. 181. nous Moiſture ; the Elm, Pine, Firr, Pitch, and Cypreſs, chuſe a ſtronger 
Liquor: Yet theſe and many more of the wideſt Difference, are ſometimes 
ſeen to draw their whole Suſtenance, Bulk, and Ornaments, whether annual 
or perennial, from the Liquors they find in the fame Piece of Ground, and 
from the ambient Air, and Dews; when as yet by our beſt diligence we 
cannot diſtinguiſh the Liquors or Salts cloſely approaching their ſeveral 
Roots. And we may change all the Earth totally from the Roots of Trees, 
whoſe Barks, Sap, Fruit and Seed have very much differing Salts, and are ct 
very different kinds; and yet ſee each Tree proſper the betterby the exchange. 
Hence we may ſuſpect, that the very Contextures of their Bodies, from the 
firſt ſpurting of the Seed, and as they are formed gradually from the inviſible 
Principles or Spirit and Vigour of their Seeds, however (ſmall and impercep- 
tible, are the natural Alembicks, where the common Rain- Water and 5 are 
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cigeſted into very much diftering Leaves, Fruit, Seed, Reſins, Gums, cool- 
ing Juleps, Ec. perhaps as the Cow's Belly converts the common Juice of 
all ſorts of Grals into Milk; or as the Bee ferments the Dew of all 
Flowers into Honey and Wax. 

We ſee alſo, that an handful of Moſs, ſometimes above a Span long, and 
reſembling Vegetables, grows out of a ſmall Oyſter-ſhell, without Earth, 
Dirt or Sand, 25 the relief of the Root; Trees out of bare Rocks, and the 
annual Attire of Harts and Bucks, out of their bony Heads. Whence we 
may eaſily apprehend, how the Seeds in their time, and aſterwards the 
Roots, Stems, and Leaves of Trees, may be the proper Strainers to ge- 
gerate the peculiar Saps and Juices ; and perhaps to ferment and boil the 
Liquors into their ſeveral Salts. It may paſs for a reſemblance, if not for 
in inſtance, that the Juice of ſome ſweet Pears may be dried into a very ſweet 
Sugar; and the Juice of ſome other Pears is ſo fierce, that at the open- 
ing of the Rind with the Teeth, it doth almoſt ſuffocate, as if it would 
ill dead immediately; and yet 1 by time and ſeaſonable Ma- 
wration becomes ſweet, winy and luſcious, And we hear of divers Exo- 
tick Fruits that will kill outright, and that ſo quick as may challenge the 
ferceſt Menſtruum of an expert Chymiſt. Nowas the Horns of a Stag have 
their whole Growth and Virtue from the protruding Blood and Spirits of the 
Animal, the Moſs (as 8 the Microſcope appears when withered) from the 
inward Shell of the Oyſter and the marine Water: So in Plants, the 
Sap may by Heaters and Coolers, and other Changes in Summer, 
Autumn and Winter, by Winds, and compreſſing Air, be hardned into 
Timber, Seeds, and their Stones and Kernels. All ſeems to be but Sap at 
the firſt Draught, or little elſe beſides pure Air and Water, till theſe be 
concreted into peculiar Salts by more curious Strainers, and by more ſubtile 


mer Paper, where by alight and curſory Alluſion, I compared the. Motion 
of Sap in Vegetables to the Deſcent of Liquors in an Alembick ; I had no 
thought of ſquaring the compariſon to agree in all Circumſtances ; neither 
bad J any fancy, that the Sap in Winter deſcended to the Root, ſince I ſaw 
an Apple-T'ree, that yielded 4 or 5 Hogſheads of ſtrong Cyder yearly, and 
aPear-Tree that yielded more Perry; yet both growing on a dry Ground, 
where they could get no other Liquor than what the Clouds and the Air 
ziorded. Yet I conceive, that theſe Trees have an intercourſe of peculiar 
Yirits ſome way linked together, and vigorouſly cooperating, from the ve- 
iy Fibres of the loweſt Roots to the top-Leaves. | 


hare given their Votes in beha 


de — only Principle or Ingredient of all Natural Things. They ſu 
ol. II. Yyyy N. 


Boilers than Art hath hitherto deviſed. And this was my Aim in a for- — 


LXXI. The Antients generally intituled the Earth to the Production of gen- 
the Animals, Vegetables and other Bodies upon and about it: But ſeveral of g 
the Moderns, and ſome: of = — Name too, both here and abroad, ments con- 

ot Water. My Lerd Bacon is of opinion, 1 ,. 
That for Nouriſhment of Vegetables the Water is Sts all in all, ot the the Dr Wort. 
Earth doth but keep the Plant upright, and ſave it from Over-heat and Over- wid. n. ar. 
«ld. Others there are who are ſtill more expreſs; and aſſert Water to- 


1 
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ole, that, by I cannot tell what Proceſs of Nature, Water is tra 
Irs Stones, into Plants, and, in brief, all other ſubſtances 8 — 
mont particularly, and his Followers, are yery poſitive in this; and offer 
ſome Experiments to render it credible; and Mr. Boyle diſcovers a great 
Propenſity to the ſame Thoughts and Opinion they had. 
I be Experiments they inſiſt upon are chieſly two; the firſt is, that Mint 
and ſeveral other Plants proſper and thrive very greatly in Water. The 
other is this: They take à certain quantity of Earth, and bake it in 20 
Oven; then they weigh it, and put it into an earthen Pot; having wel 
water'd this Earth, they make choice of ſome fit Plant, which being fir 
carefully weighed, they ſer in it. There they let it grow, continuing to 
water id for ſome time, till *tis much advanced in bigneſs. Then they tale 
it up, and tho the bulk and weight of the Plant be much greater than when 
firſt ſet, yet upon baking the Earth, and weighing it, as at firſt, they find 
it little or not at all diminiſhed in Weight; and therefore conclude, 'tisnct 
M CA but Water that nouriſhes, and is turned into the Subſtance of 
I muſt confeſs, I cannot ſee how this Experiment can ever be made with 
the Nicety and Juſtneſs that is requiſite. Howeyer, nothing like what 
theſe Gentlemen would infer, can poſlibly be concluded from it; unleſs 
Water, which they ſo plentifully beſtow upon the Plant, in this Experiment, 
be pure, homogeneous, and not charged with any terreſtrial Mixture; for 
5 it be, the Plant after all, may owe its growth.and encreaſe intircly to 
1 | | | ME 
Some Waters are indeed ſo very clear and tranſparent, that one would 
not eaſily ſuſpect any terreſtrial Matter were latent in them: Yet that is 
far ſhort of a Proof, that in reality there is none. For they may be highly 
ſaturated with ſuch matter, tho the Eye be not preſently able to deſcry or 
diſcern it. If pure and abſolutely refined Silyer be perfectly diſſolred in 
Spirit of Nitre, or Aquafurtis, that is rectiſied and thoroughly fine, it does 
not darken the Menſtruum, or render it lefs pellucid than before. | 
But, after all, I never met with any Water, that however freſh, and neu- 
ly taken out of the Spring, did not exhibit even to the naked Eye, great 
numbers of exceeding ſmall terreſtrial Particles, diſſeminated thro all Parts 
of it. Thicker and craſſer Water exhibits them ſtill: in greater Plenty. 
Theſe are of two general kinds. The one a vegetable terreſtrial Mat- 
ter, conſiſting of very different Corpuſcles, ſome whereof are proper for the 
Formation and Increment of one ſort of Plant, and ſame of another; 35 all 
ſome of the Nouriſhment of one ſort of the ſame Plant, and ſome another 
The other kind of Particles ſuſtain d in Water, are of a mineral Nature: 
In ſome Springs we find common Salt, in others Vitriol, in others Alun, 
Nitre, Spar, Oker, &c. Nay, frequently ſeveral of theſe, or other Minerals 
all in the ſame Spring. A1 Water whatever is much charged with tt 
vegetable Matter, this being fine, light, and eaſily moveable. As for the 
Mineral, the Water of Springs contains more of it, than that of per 
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ſpecialty when ar diſtanee ſtom their Sourees: and that of Rivers, more 
than the Water that falls in Rain. Wine 25 

If any one (who deſires further Satisfaction herein) put Water into a 
clear Glaſs Vial, ſtopping it cloſe, to keep Duſt, and other exterior Mat- 
ter out, and let it ſtand without 5 — for ſome Days, he'li then 
find a eonſiderable Quantity of terroſtrial Matter in the Water, however 

re and free it might 1 7 when firſt put into the Vial. He'll in a very 
— obſerve, as I have frequently done, the Corpuſeles, that 
were at firſt, while the Water was agitated and kept in motion, ſeparate 
and hardly viſible, by degrees as the Water permits by its becoming more till 
and at reſt, aſſembling and eombining together; by that mewns forming 
ſomewhat larger and more conſpicuous Molecule. Afterwards he may 


be- 
hote rirefe yormmne and | 19 ort Te ia 4 4 
thin Maſles, a pearing like Nubecula, or Clouds in the Water, which 24 
e 


more thick and opaque, by the continual appulſe and accretion of 
Matter: If the ſaid Matter be chiefly of the vegetable Kind, 'twill be ſuſt 
uined in the Water, and fdiſcover at length a green Colour, becoming ſti 
more of that Colour; I mean in bigher 4nd more ſaturate green, as th 
Matter thiełens and encrepſes. Hut if there be any conſiderable 2 
of mere mineral Matter in the * this being of a greater ſpeeifick. Gra: 
vity than the vegetable, as the Particles of it unite and combine in ſuch 
Namber, till they form a Molecula, the Impetus of whole Gravity ſurpaſles 
that of the reſiſtance of q Water, ſubſifdes a great deal of it to the bo 
tom. Nor does it only fall dowu it; ſelf, but frequently intangling witl 
the vegetable Nuberulæ, forces them down along with it. | 
Upon the whole, tis palpable and beyond reaſonable conteſt, that 
Water contains in it a very conſiderable Quantity of terreſtrial * 


ter. ' i 

Now the Queſtion is, to which of theſt, the Water or the earthy Mat 

ter ſuſtained in it, Vegetables owe their 9 e and increſe. 
For deciding of which, I conceive the following Experiments may af 


ford ſome Light: And I can ſafely ſay, they were made with due Care and 
ExaQneſs. | 


. 4. 1691. I choſe ſeveral Glaſs Vials; that were all; as near pofliblez 
of the ſame ſhape and bigneſs. After I had put what Water I thought fi 
* — > | | - * . j . 

n and tyed over the Orifice of each Vial, a piece of Parchment, havin 
: an Hole in the Middle of it, large enoagh to admit the Stem of the 
* Ham I deſigned to ſer in the Vial; -wirhout the confining-or ſtraitni 
i it ſo as to impede its Growth. My Intention in this was do prevent the 
lk encloſed Water from evaporating' or aſcending by any other way than 


he only through the Plant that is to be ſet therein. Then I made choice of 

ſeveral Sprigs of Mint, and other Plants, that were, as near 4s + could 

poſſibly judge, alike freſh, ſound, and lively. Having taken the Weight 

& each, I placed it in a Vial, ELIT and as — 
1 5 
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and drew oſt the Water, I took care to add more of the ſame from time to 
time; keeping an account of the Weight of all I added. Each of the Gl. 
ſes were, for better diſtindtion, and the more eaſy keeping a Regiſter of al 
Circumſtances, noted with a different Mark or Letter, 4, B, C, &.. and 
all ſer in a row, in the ſame Window, in ſuch manner that all might par- 
take alike of Air, Light, and Sun. Thus they continued from July 20th to 
October th which was juſt 77 Days. Then I took them out, weighed the 
Water in each Vial, and the Plant likewiſe, adding to its Weight that of 
all the Leaves that had fallen off, during the time that it ſtood thus. And 
laſtly, I computed how much each Plant had gained; and how much Wa- 
ter was ſpent upon it. The Particulars are as follow: 
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on hana | ob hes We Tr rhe Tab Ex Tihewams 
tion of | The ſeveral Sorts of | when | when | gained [pence |on of the Ex 
the | Plants and Water. put taken | in 77 77 Wa- freaſe of t 


Glaſſes. in. | out. | Days. fer. Lan, tat 
i . : ** IE . 9 e! xpence of N. 
> — e Dane ; 12 


A. common Spear-Mint ſer gr. | & gr. gr. 


- | ** 


in Pr Mauer. 27 | 42 ö u on 
B. Common Sear- Mint, inf 3 5 s 1. 
u un. 8 A 195 [3004 [wii 
C. [Common Spear-Aint, in f | | 
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The common Solanum in the Vial D. had ſeveral Buds upon it when firlt 
ſet in the Water: Theſe in ſome Days became fair Flowers, which were 
at length fucceeded by Berries : 

ITvoother Vials Fand G. were filled, the former with Rain, the other with 

Spring : Water, at the ſame time as thoſe aboye-mentioned were; and ſtood 

long as they did. But they had neither of them any Plant; my Deſign ia 
theſe. being only to inform my ſelf, whether any Water exhaled out of the 


Glaſſes, other wiſe than thorow the Bodies of tbe Plants. The Orificesof 1. 
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two Glaſſes were covered with Parchment, each Piece of it being ted 
withan Hole of the ſame Bigneſs with thoſe of the Vials above. In this I 
ſuſpended a bit of Stick about the thickneſs of the Stem of one of the afore- 
{aid Plants, but not reaching down to the Surface of the included Water: 
I putthem in thus, that the Water in thoſe might not have more Scope to 
evaporate than that in the other Vials. Thus they ſtood the whole 77 days, 
in the ſame Window with the reſt; when upon Examination, I found none 
of the Water in theſe waſted or gone off; tho I obſerv'd, both in theſe, and 
the reſt, eſpecially after hot Weather, ſmall Drops of Water, not unlike 
Dew, adhering to the Inſides of the Glaſſes, that part of them I mean that 
was above the Surface of the encloſed Water. 

The Water in theſe 2 Glaſſes, that had no Plants in them, at the End of 
the Experiment, exhibited a larger Quantity of terreſtrial Matter, than that, 
in any of thoſe that had the Plants in them, did ; the Sediment at the bot- 
tom of the Vials was greater, and the Nubeculz diffuſed thro the Body of the 
Water thicker. And of that which was in the others, ſome of it proceeded 
from certain ſmall Leaves that had fallen from that part of the Stems of the 
Plants that was within the Water, wherein they rotted and diſſolved. 

The terreſtrial Matter in the Rain-Water, was finer than that in the 
Spring-Water. | 

An. 1692+ J repeated the Experiment; the Plants were all Spear-Mint, 
the molt kindly, freſh, ſprightly Shoots I could chuſe. The Vials were ſet 
ina Line in a South Window, where they ſtood from June 2. to Fuly 28. 
which was juſt 56 Days. 


| Diſtinc- | n Mi. of Plants | Weight | Ex- | Proportion of the 
tion of The ſeveral forts when| when | gain d | pence | growthof the Plant 
the Vi- of Waters, pur | talen in 56 | Ma- to the Expence of 
* | | in. | out. Days. | ter. Water. 
—— | — ZE ne nay — — GE — — —— — | 
3 gr. | gr- gr. | gr. | 
H. er- 2 3 127 225 128 14190 1, to 110 $31 
L. de- park Conduit Water. 110 249] 1 131 1, 0 94 71 
K. | Hyde-park Conduit Water, i 14s Wig 1 8 | 
in which was diſſolvd an | | | 
| {Ounce and an half of com- 1 2074 5 | 
mon Garden Earth. | 76 | 2 168 | 10731] 1, to 63 43; 
L | Hide-park Vater, with the " ally: ada 
| ſame Quantity of Garden- f | 
5 | Mould as in the former. 92 | 376 | 28414950 1, 10 52211 
M. |Hidepark Water diſtilld| n 
ſeſf wicha gentle Stil. 1144 155 41 | $803] 1, 0 21431 
N. | Refidueof the Water which | 248 | | 
remained in the Still after | | | 
that in M. was diſtilled off. ) 81 | 175 | 94 4344 1,70 46 37 | 
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The Plant which was ſet in N. was all a a ki 
had run up to above 2 Foot in Height. rad ſhot b but — — 
collateral Branch, but had ſent forth man and long Roots, from which 
ſprung very numerous, tho ſmall and ſhort leſſer Fibres. Theſe leſler Roots 
came out of the larger, on two oppoſite Sides, for the moſt part; ſo that 
each Root, with its Fbrille, appeared not unlike a ſmall Feather: to theſe 
Fibrille adhered pretty much terreſtrial Matter. In the Water, which was 
at laſt thick and. turbid, was a green Subſtance, reſembling a fine thin 
Conſerve. | 

The Plant in J. was as kindly as the former, but had ſhot no collatery 
Branches. Its Roots, the Water, and the green Subſtance, all much 28 in 
the former. | | 

The Plant in X, tho it had the Misfortune to be annoyed with many 
ſmall Inſects that happened to fix upon it, yet had ſhot very conſiderable 
collateral Branches; and at leaſt as many Roots, as either that in H or /. 
which had a much greater ity of terreſtrial Matter adhering to the 
Extremities of them; the green Subſtance here that was in the two 

receding. | | 875 | | 
l The Plant in L. was far more flouriſhing than any of tlie precedent, had 
ſeveral very conſiderable collateral Branches, and very numerous Roots; to 
which terreſtrial Matter adhered very copiouſly : the Earth in both theſe 
Glafles, K. and L. was very ſenſibly and conſiderably waſted, and leſs than 
roy firſt put in; the ſame ſort of green Subſtance here, as io thoſe 4- 

ve. 1 T 

The Plant in M. was pretty kindly, and had two ſmall collateral Bran- 
ches, and ſeveral Roots, tho not ſo many as that in H. or J. but as much 
terreſtrial Matter adhering to them as thoſe had; the Water was pretty 
thick, having very numerous ſmall terreſtrial Particles ſwimming in it, and 
ſome Sediment at the bottom of the Glaſs. This Glaſs had none of the 

Matter abovementioned in it. 5 | 

The Water in N. was very turbid, and as high coloured (reddiſh) 2 
ordinary Beer: The Plant in it was very lively, and had ſent out 6 collate- 
ral Branches, and ſeveral Roots. 

5 0. Hyde-park Conduit Water, in which was diſſolred a Drachm di 

itre. Y 

The Mint ſet in this, ſuddenly began to wither and decay; and died 
in afew Days. As likewiſe did two more Sprigs, that were (et in it, ſuc 
ceſſively. In another Glaſs, I diſſolved an Ounce of good Garden Mould, 
and a Dram of Nitre; and in a third, half an Ounce of Wood Aſhes, and 
— of Nitre: but the Plants in theſe ſucceeded no better than in tie 
Tormer. ä l 
P. de- park Conduit Water. In this I fixed a Glaſs Tube, about 10 lo- 
ches long, the Bore about + of an Inch in Diameter, fill'd with very fn 
and white Sand, which I kept from falling down out of the Tube into the 
Vial, by tying a thin Piece of Silk, over that End of the Tube that v® 
downwards. Upon immerfron of the lower End of it into the Water, % 
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little and little aſcended quite to the upper Orifice of the Tube. And 
et in all the 56 Days which it ſtood thus, a very inconſiderable Quantity of 
ater had gone off, viz. ſcarcely 20 Grains, tho the Sand continued moiſt 
vp to the top till the very laſt. The Water had imparted à green Tincure 
to the Sand, quite to the very top of the Tube, and in the Vial it had preci- 
pitated 2 greeniſh Sediment mix d with Black ; to the bottom and ſides of 
the Tube, as far as twas immerſed in the Water, adhered pretty much of 
the green Subſtance deſcribed above. : 

C. R. & Cc. Several Plants ſet in Vials, ordered in like manner as thoſe 
above, in OX. and the following colder Months; theſe throve not near ſo 
much, nor did the Water aſcend in nigh the Quantity 1t did in the hotter 
Seaſons, in which the before recited Trials were made. 


I. In Plants of the lame Kind, the leſs they are in Bulk, the ſmaller the Some R. 


which weighed only 27 gr. drew off but 2558 Grains of the Fluid: And 
that in B. which — wh. only 284, took up but 3004 gr. whereas that in 
H. which weighed 127 gr. ſpent 14190 gr. of the liquid Maſs. 

The Water ſeems to aſcend up the Veſſels of Plants in much the ſame man- 
ner as up a Filtre: and tis no great wonder that a large Filtre ſhould draw 
off more Water than a leſſer; or that a Plant that has more and larger Veſ- 
ſels ſhould take up a greater Share of the Fluid in which tis ſet, than one 
that has fewer and ſmaller ones can. 

2, The much greateſt Part of the fluid Maſs that is thus drawn off, and 
conveyed into Plants, does not ſettle or abide there; but paſſes thro the 
Pores of them, and exhales up into the Atmoſphere. That the Water, in 
theſe Experiments, aſcended only thro the Veſlels of the Plants, is certain. The 
Glaſſes E and G. that had no Plants in them, tho diſpoſed of in like man- 

ner as the reſt, remain'd, at the end of the Experiment, as at firſt, and 

none of the Water was gone off; and that the greateſt Part of it flies 
off from the Plant into the Atmoſphere, is as certain. The leaſt Pro- 
portion of Water expended was to the 1 of the Plant, as 46. or 50. 
to 1. And in ſome the Weight of the Water drawn off, was 100, 200, 
nay, in one above 700 times as much as the Plant had received of Addi- 
tion. et 

This ſo continual an Emiſſion and Detachment of Water, in ſo great 
Plenty from the Parts of Plants, affords us a manifeſt Reaſon why Countries 
that abound with Trees and the larger Vegetables eſpecially, ſhould be very 
obnoxious to Damps, great Humidity Wh Air, and more frequent Rains; . 
than others that are- more open aad free. The great Moiſture in the Air 
was a mighty Inconvenience and Annoyanceto thoſe who firſt ſettled in Ame- 
ica; which at that time was much overgrown with Woods and Groves: 
But as theſe were burnt and deſtroyed, to make way for . — 


8 


Quantity of the fluid Maſs in which they are ſet, is drawn off; the Diſ- e fg. 
pendium of it, where the Maſs is of equal thickneſs, being pretty nearly ing Experi- 
proportioned to the Bulk of the Plant. Thus that in the Glaſs, marked A. s. ib. 
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Culture of the Earth, the Air mended, and cleared up apace, changing in- 
to a Temper much more dry and ſerene than before. 7 
Nor does this Humidity go oft pure and alone, but uſually bears forth with 
it many Parts of the ſame Nature, with thoſe whereof the Plant thro 
which it paſſes, conſiſts. The craſſer indeed are not ſo eaſily born up into 
the Atmoſphere, but are uſually depoſited on the ſurface of the Flowers, 
Leaves,-and other parts of the Plants: Hence comes our Manna's, our Ho- 
nies, and other gummous Exſudations of Vegetables. Burt the finer and 
lighter Parts are with greater Eaſe ſent up into the Atmoſphere : thence they 
are conveyed to our Organs of Smell, by the Air we draw in Reſpiration: 
and are pleaſant or offenſive, beneficent or injurious to us, accordingto the 
Nature of the Plants from whence they ariſe. And fince theſe owe their 
Riſe to the Water that aſcends out of the Earth, thro the Bodies of Plants 
we cannot be far 55 ſeek for the Cauſe why they are more numerous in the 
Air; and we find a greater Quantity of Odours exhaling from Vegetables, 
in warm, humid Seaſons, than in any others whatever. | 

3. A great Part of the terreſtrial Matter, that is mix'd with the Water, 
aſcends up into the Plants as well as the Water. There was much more 
terreſtrial Matter at the End of the Experiment, in the Water of the Glaſles 
F. and G. that had no Plants in them, than in thoſe that had Plants. The 
Garden- mould diſſolved in the Glaſſes, K. and L. was conſiderably dimi- 
niſhed and . oft. Nay, the terreſtrial and vegetable Matter was bom 
up in the Tubes filled with Sand, Cotton, &c. in that Quantity as to be 

evident even to ſenſe. ; | 

If I may be permutted to look abroad a while, towards our Shores and 
Parts within the Verge of the Sea, theſe will preſent us with a large Scene 
of Plants, that along with the Vegetables, take up into them mere mineral 
Matter alſo, in a great abundance. Such are our Sea-purſlains, the ſeveral 
ſorts of Alga's, of Samphires and other marine Plants. Theſe contain com- 
mon Sea-Salt, which is all one with the Foſſile, in ſuch Plenty, as not only 
to be plainly diſtinguiſh'd on the Palate, but may be drawn forth of them 
in conſiderable Quantity. | 

How apt, and how much diſpoſed this vegetable Matter, being fo very 
fine and light, is to attend Water in all its Motions, and follow it into each 
of its Receſles, is manifeſt, not only from the Inſtances abore alledged, but 
many others. Percolate it with all the Care imaginable, filter it with e- 
— mi ny Filtrations, yet ſome terreſtrial Matter will remain; tis true, 
the Fluid will be thinner every time than other, and more diſengaged of 
the ſaid Matter: but never wholly free and clear. 

L have filtred Water thro ſeveral Sheets of thick Paper, and after that, 
thro very cloſe fine Cloth, 12 times doubled ; nay, I have done this over and 
over, and yet a conſiderable Quantity of this Matter diſcover'd it felt in 
the Water after all. *Tis true, filtering and diſtilling of Water intercepts, and 
makes it quit ſome of the earthy Matter it was before impregnated withal; 


but then that which continues with the Water after this, is ee 
| 18 ty 
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cht. and ſuch conſequently, as is in a peculiar manner fit for the growth, 

OS — of Vegetables. And this is the caſe of Rain - water; the 
tity of terreſtrial Matter it bears up into the Atmoſphere is not great: 

But that which ir does bear up, is mainly of that light kind of vegetable 
Matter, and that too perfectly diſſolved, and reduced to ſingle Corpuſcles, 
all fit to enter the Tubules and Veſſels of Plants, On which account *tis, 
that this Water is ſo very fertile and prolifick. But the mineral Matter is, 
a great deal of it, not only groſs and ponderous, but ſcabrous and inflexi- 
ble, and ſo not diſpoſed to enter the Pores of the Root. And a great many 
of the ſimple vegetable Particles by degrees unite and form, ſome of them, 
ſmall Clods or Moleculz ; ſuch as thoſe mentioned in H. K and L, ſticking ro 
the extremities of the Roots of thoſe Plants; others of them intangle in a 
looſer manner, and form the Nubeculz, and green Bodies ſo commonly ob- 
ſerved in ſtagnant Water. Theſe alſo when thus conjoined, are too big to 
enter the Pores, or aſcend up the Veſſels of Plants, which fingly — might 
have done; they who are converſant in Agriculture, will eaſily ſubſcribe to 
tis. They are well aware, that be their Earth never ſo rich, ſo good, and 
{ fit for the Production of Corn, or other Ve les, little will come of 
it, unleſs the Parts be ſeparated and looſe. is on this account they be- 
ſow the Pains they do in Culture of it, in digght , plowing, harrowing, 
and breaking of the clodded Lumps of Earth. Tis the ſame way that Sea- 
Salt, Nitre, and other Salts, promote Vegetation, they looſen the Earth, and 
ſeparate the concreted Parts of it, by that means fitting and diſpoſing them 
to be aſſumed by the Water: and carried up into the Seed or Plant, for its 
Formation and Augment. There's no Man but muſt obſerve, how apt all 
ſorts of Salts are to be wrought upon by Moiſture, how eafily they liquate 
2nd run with it: and when theſe are drawn off, and have deſerted the 
Lumps, wherewith they are inco ted, thoſe muſt moulder immediate- 
ly, and fall aſunder of courſe. The hardeſt Stone we meet with, if it ha 
pen, as frequently it does, to have any ſort of Salt intermixt with t 
Sand of which it conſiſts, upon being expoſed to humid Air, in a ſhort 
time diflolves and crumbles all to pieces, and much more will clodded Earth 
or Clay, which is not of near ſo compact and ſolid a Conſtitution as Stone 
is. The ſame way likewiſe is Lime ſerviceable in this Affair: It is well 
known how apt it is to be = into Ferment and Commotion by Water, nor 
can ſuch Commotion ever happen, when Lime is mixt with Earth, how- 
1 hard and clodded that may be, without opening and looſening 

it. F740 

4. The Plant is more or leſs nouriſhed and augmented in proportion as 
the Water, in which it ſtands, contains a ſmaller or greater quantity of proper 
terreftrial Matter in it. The Truth of this Propoſition, is ſo eminent! 
diſcernable through the whole Proceſs of theſe Trials, that I think 
ao doubt can be made of it. The Mint in the Glaſs C was much of the 
lame Bulk and Weight with thoſe in 4 and B. But the Water, in 

Vol. I. 2222 which 


( p22 ) 


which that was, being River-water, which was apparently ſtor'd more co- 
piouſly with terreſtrial, Matter than the Spring or Rain-water, wherein they 
ſtood, were, it had thriven to almoſt double. the Bulk that either of them 
had; and with a leſs Expence of Water too. So likewiſe the Mint in I. n 
whoſe Water was diflolved a ſmall Quantity of good Garden Mould, tho 
it had the Diſadvantage to be leſs when firſt ſer, than either of the Mins; 
in H. or J. whoſe Water was the very ſame with this in L. but had none 
of that Earth mixed with it; yet in a ſhort time, the Plant not on 
overtook but much outſtripped thoſe, and at the End of the Experi- 
ment, was very conſiderably bigger and heavier than eicher of them. lu 
like manner, the Mint in NM. tho leſs at the beginning than that in 4 
being ſet in that thick, turbid, feculent Water, that remained behind, 
after that wherein M was placed, was ſtill'd off, had, in fine, more than 
doubled its original Weight and Bulk, and received above twice the addi- 
tional Encreaſe than that in M. which ſtood in the thinner diſtilld Water 
had done; and, which is not leſs conſiderable, had not drawn off half the 
Quantity of Water that that had. , 
Why in the beginning of this Article, I limit the Proportion of the Aug: 
ment of the Plant to the quantity of proper terreſtrial Matter in the Water, 
is, becauſe all, even the vegetable Matter, to ſay. nothing of the miners, 
is not proper for the Nouriſhment of every Plant. There may be, aud 
doubtleſs are, ſome parts in different Species of Plants, that may be much 
alike, and ſo owe their Supply to the ſame common Matter: But tis plain, 
all eannot. And there are other parts ſo differing, that tis no ways credi- 
ble they ſhould-be formed all out of the ſame ſort of Corpuſcles. So fur 
from it, that there want not good Indications, as we ſhall ſee by and by, 
that every kind of Vegetable requires a peculiar and ſpecifick Matter for 
its Formation and Nouriſhment. Yea, each Part of the ſame Vegctabl: 
does ſo, and there are yery many and different Ingredients go to the Con: 
N the ſame individual Plant. If therefore the Soil, wherein any 
egetable or Seed is planted, contains all, or moſt of theſe Ingredien:, 
and thoſe in due Quantity, twill grow and thrive: there, otherwiſe 'cvll 
not. If there be not as many ſorts of Corpuſcles as are requilite for ti 
Conſtitution-of the main and more eſſential parts of the Plant, till ni: 
proſper at all. If there be theſe, and not in a ſufficient Plenty, t will ſtarry, 
and never arrive to its natural Stature; or if there be any the leſs neceliar} 
and eſſential Corpuſcles wanting, there will be ſome failure in the Plc 
*rwill be defective in Taſte, in Smell, in Colour, or ſome other way. | 
But tho a tract of Land may happen not to contain Matter prope! tt 
tho Conſtitution of ſome one peculiar kind of Plant, yet it m tor ff 
ral others; and thoſe much differing among themſelves. The Veges-'* 
Particles are commixt and blended in the Earth, with all the Direrlicy 
Variety, as well as all the Uncertainty. conceiyable. + 
I is not poſſible to imagine how one, uniform, homogencous M.. 
having its Principles or original parts all of the ſame Subitance, Con © 
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on, Magnitude; Figure and Gravity, ſhould ever conſtitute Bodies ſo egre · 
giouſſy unlike in all thoſe reſpects, as Vegetables of different Kinds are; 
nay, even as the different Parts cf the ſame Vegetable. That one ſhould 
carry a reſinous, another a milky, a third a yellow, a fourth a red Juice in 
its Veins; one afford a fragrant, another an offenſive Smell; one be ſweet to 
the Taſte, another bitter, acid, acerb, auſtere, &c. that one ſhould be nou- 
riſhing, another poiſonous, one purging, another aſtringent : in brief, that 
there ſhould be that vaſt Difference in them, in their ſeveral Conſtitutions, 
Makes, Properties and Effects, and yet all ariſe from the very ſame ſort of 
Matter, would be very ſtrange. 8 

The Cataputia in the Glaſs E. received but very little Increaſe ; only 35 
gr. all the while it ſtood, tho 2501 gr. of Water were ſpent upon it. I will 
not ſay the Reaſon was, becauſe the Water did not contain in it Matter fit 
and proper for the nouriſhment of that peculiar and remarkable Plant. No, it 
may be the Water was not a proper Medium for it to grow in; and we know 
there are very many Plants that will not thrive in it. Too much of that 
Liquor in ſome Plants may probably hurry the terreſtrial Matter thro their 
Veſſels too faſt for them to arreſt and lay hold of it. Be that as it will, 
tis moſt certain there are peculiar Soils that ſuit peculiar Plants: In Ex- 
land, Cherries are obſerved to fucceed beſt in Kent; Apples in Herefordſhire ; 
Saftron in Cambridgeſhire; Woad in two or three of our midland Counties; 
and Teazles in Somerſer/hire. This is an Obſervation that hath: held in all 
parts of the World. But that Soil that is once proper and fit for the Pro- 
duction of ſome one fort of Vegetables, does not ever continue to be ſo. 
No, in tract of time, it loſes that Property: but ſooner in ſome Lands, and 
later in others. If Wheat, for example, be ſown upon a Tract of Land, 
that is proper for that Grain, the firſt Crop will ſueceed very well, and per- 
haps the ſecond, and the third, as long as the Ground is in Heart, as the 
Farmers ſpeak: But in a few Tears, twill produce no more, if ſowed 
wich that Corn. Some other Grain indeed it may, as Barley; and after 
this has been ſown ſo often, that the Land can bring forth no more of the 
ſame, it may afterwards yield good Oats ; and perhaps Peaſe after them. 
At length 'tw ill become barren, the vegetative Matter that at firſt it abound- 
ed withal, being educed forth of it, by thoſe ſucceſſive Crops, and moſt 
of it born off; each ſort of Grain taking forth that peculiar Matter that is 

Proper for its on Nouriſhment. - '/ 1.2% es 
After all which, that very Tract of Land may be brought to produce a- 
nother Series of the ſame Vegetables; but never till it is ſupply'd with» a 
new Fund of Matter, of like ſort with that it at firſt contained. This Sup- 
ite made ſeveral Ways: By the Ground's lying fallow ſome time, till the 
1 in has poured down a freſſi Stock upon ĩt; or by the Tiller's Care in ma- 

ring it. Pore 72 62.7% 1 \- dil ti 10% gdb anne 
And for further Evidence that this Supply is, in reality, of like ſort, 
ve need only refle& a while upon thoſe Manures that are found, by con- 
tant Experience, beſt to promote Vegetation, and the Fruitfulneſs of the 
n er 11. IE B'S £9367 215% | Earth. 
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Earth ; theſe are chiefly either Parts of Vegetables or Animals; which 
indeed either derive their own Nouriſhment immediately from vegetable 
Bodies, or from other Animals that do ſo. In particular, the Blood, Urine 
and Excrements of Animals, Shavings of Horns and of Hoofs, Hair, 
Wool, Feathers, calcined Shells, Lees of Wine, and of Beer; Aſhes of 
all ſorts of vegetable Bodies, Leaves, Straw, Roots, and Stubble, turned 
into the Earth by Plowing, or otherwiſe to rot and diſſolve there; theſe, | 
ſay, are our beſt Manures, and being ah — Subſtances, when refunded 
back again into the Earth, ſerve for the Formation of other like Bodies, 

We meet with ill further Confirmations of the ſame things in our Gar- 
dens. The Trees, Shrubs and Herbs, cultivated in theſe, after they haye 
continued in one Station, till they have derived thence the greater Parts of 
the Matter fit for their Augment, will decay and degenerate, unleſs either 
freſh Earth, or ſome fit Manure be applied unto them. Tis true, they 
may maintain themſelves there for ſome time, by ſending forth Roots, fur- 
ther and further to a great Extent all round, to fetch in more remote Pro- 
viſion : But at laſt all will fail, and they muſt either have a freſh Supply 
brought to them, or they themſelves be removed and tranſplanted to — 
Place better furniſhed with matter for their Subſiſtence. And accordingly 
Gardiners obſerve, that Plants that have ſtood a great while in a Place hare 
longer Roots than uſual ; part of which they cut off when they tranſplant 
them to a freſh Soil, as now not of any further Uſe to them. 

All theſe Inſtannes, to paſs over a great many others that might be al- 
ledged, point forth a particular terreſtrial Matter, and not Water only for 
the Subject to which Plants owe their Increaſe. Were it Water only, there 
would be no need of Manures, or of tranſplanting them from Place to 
Place. The Rain falls in all Places alike, in this Field and in that 
indifferently; in one ſide of an Orchard, or Garden, as well as another; 
Nor could there be any Reaſon, why a Tract-of Land ſhould yield 
— one Year, and not the next, ſince the Rain ſhowers down alike in 

5. Vegetables are not ed of Water, but of a certain peculiar terreſtrial 
Matter. The Plant in — up into it 2501 gr. of the Fluid Mak; 
and yet had received but 3 gr. and an half of Encreaſe from all that. The 
Mint in L tho it had at firſt the diſadvantage to be much leſs than that in 
yet being ſet in Water, where with Earth was plentifully mixed, and that in 
only in Water without any ſuch additional Earth, it had vaſtly outgrownthe 
other, weighing at leaſt 145 gr. more than that did, and ſo having gained 
above twice as much as ems, 44 In like manner, that in &, tho it was 
a great deal leſs when put in than that in I, and alſo was impaired and of- 
fended by Inſects, yet being planted in Water wherein the Earth was diſlo!v 6, 

whereas the Water in which 7 ſtood had none, it not only overtook, 

conſiderably ſurpaſſed the other; weighing at leaſt 29 gr: more than that 
in I, and yet had not expended ſo much Water as that, by above 2400 5" 
The Plant in N. tho at firſt a great deal leſs than that in M,. yet being 


ſet in the foul craſs Water, that was left in the Still, after that in _ 
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28 ſet was drawn off, in concluſion had gained in Weight above dou- 
1 50 that in the finer and thinner Water Fad. The Proportion of the 
ent of that Plant that throve moſt, was to the fluid Maſs ſpent upon it 

but as 1 to 46, in others it was as 1 to 60, 100,200: nay in the Cataputia t was 
but as 1 to 714. The Mint in B took up 39 gr. of Water a Day, one Day 
with another, which was much more than the whole Weight of the Plant 
originally, and yet with all this it gained not one fourth of a Grain a 
Day in Weight. Thoſe that in ¶ took np 253 gr. a Day of the Fluid, which 
was near twice as much as its original Weight, it weighing when firſt ſet 
in the Water but 127 gr. and after all, the daily Increaſe of the Plant was 
no more than 24 Grains. | 18 511 

6. Spring and Rain-Water contain pretty near an equal Charge of Vege- 
table Matter: River - Water more than either of them. The Plants in the 
Glaſſes 4, B and C, were at firſt of much the ſame Size and Weight. At 
the end of the Experiment, the Mint in A had gained 15 gr. out of 2558 gr. 
of Spring · Water; that in B 17; gr. out of 3004 gr: of Rain-Water, but 
that in Chad got 26 gr. out of only 2493 gr. of River-water. So that theſe - 
Proportions will hold for the Main: Yet I make no doubt, but the Water 
that falls in Rain at ſometimes; contains a greater Share of terreſtrial Mat- 
ter, 2 thet which _ at others. = — werful and 3 
muſt needs hurry up a larger Quantity of that Matter along · with the id 
Vapours that form Rain, than one more feeble and 2 poſſibly can. 
The Water in one Spring may flow forth, with an higher Charge of this 
Matter, than that of another : this depending partly upon the quickneſs 
of the Ebullition of the Water, and partly upon the quantity of that Matter, 
latent in the Strata, thro which the Fluid paſſes, and the greater or leſs 
Laxity of thoſe Strata. For the ſame Reaſou, the Water · of one River may 
abound with it more than that of another. Nay, the ſame River, when 
much agitated and in commotion, muſt bear up more of it, than when it 
moves with leſs Rapidity and Violence. That theis is a great Quantity of 
this Matter in Rivers, and that it contributes vaſtly to the ordinary Ferti- 
lity of the Earth, we have an illuſtrious Inſtance in the Nie, the Ganges, 
and other Rivers, that yearly overflow the neighbouring Plains. Their 
Banks ſhew the faireſt and largeſt Crops of any in the whole World: They 
ue even loaded with the Multitude of their Production, and thoſe who + 
hare not ſeen them, will — be induced to believe the mighty Returns 
ay de made, incompariſon of others that have not the Benefit of like - 

tions. 

7. Water ſerves only for a Vehicle to the terreſtrial Matter, which forms 
Vegetables, and does not it ſelf make any Addition unto them. Where the 
Proper terreſtrial Matter is wanting, the Plant is not augmented tho never 
o much Water aſcend into it. The Cataputia in E took up more Water 
than the Mint in C, and yet had grown but very little, having received 
only 34 po additional Weight, whereas the other had received-noleſsthan 
:6gr.. The Mint in I was planted in the ſame ſort of Water as that in K 

| was 3 
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Nas; only the latter had Earth diſſolred in, the Water, and Tet that drey 
oft, 13140 gr. of; the Water, gaining it ſelf no more than 139 gr. in 
Weight; whereas the other took up but 1073 1 gr. of Water, and was 20g- 
mented 168 gr. in Weight. Conſequently, that ſpent 2409 gr. more gf 
the Water, than this in &. Side, 9d.) Et was ngt ſo much increaſcd in 
Weight as this by 29.gr. . The Mit in M. ſogd in the. very ſame Kind ci 
Water as that. in N. did: But the Water i 33 much lels terreſtria 
Natter in it, than that in N. had, the Pla t bore 3. Br. of it, 


| | Nha ant bore up 8803. gr. of it, ging 
it ſelf only 41 gr. the while; Whereas that in N. drew off no more thi; 
4344 gr- and yet was augmented 94 gr. ſo that it ſpent 4459 gr. of Water 
more than that did: And yet was not it (elf ſo . in Weight 
as that e by 33 gr. This is both a very fair and a very concluſie h. 
e ofhBig aan nn, 
Tis evident therefore, that Water is — the Matter that eompoſes Vege⸗ 
table Bodies; but tis the Agent that conveys that matter to them, that in- 
troduces, and diſtributes git to the ſeveral Parts. for their Nouriſhment 
FThax therefore there is that plentiful Proviſion;and;valt Abundance of i, 


ſupplied co all the Parts of the Earth, is. a Mark. of 3 natural Providence, 


« > 


ſufterintending oyer the Globe Weſinhahi ti: 
T bis Fluid is capacitated for the Office here aſhgned It ſeverai Ways: 
By the Figure of its Parts; which, as appears from many Experiments, i; 
exactly and mathematically ſpherical; the Surfaces, being perfectly police, 
and Without any. of the leaſt Inequalities. It is evident, Corpuſcle of ſuch 
A Figute are eaſily ſuſceptible of Motion, yea, far aboye any others what 
ever, and conſequently the moſt capable of moving and conveying other 
Natter, that is not ſo active and voluble. Then the Intervals of Bodies of that 
igure are, with teſpect to their Bulk, of all others the largeſt ; and ſo themol: 
fitted to receive and entertain foreign Matter in them. Helges, as far as tie 
Trials hicherto made informus, the conſtituent Cox leles of Water are each, 
ſingl oo ed, abſolutely ſolid, and, do not Field to the greateſt exter- 
nal Force: This ſecures their Figure againſt any, Alteration, and the Inter- 
vals of the Corpuſeles muſt be always alike. -, By the latter it will be ere! 
"diſpoſed to receive Matter into it; and by the formen, when once received, 
to bear it on along with it. Water is further capacitated to be a Vehicleto 
this matter by the temiity and fineneſs of the Corpuſcles of Which it conſits 
We hardly know any Fluid in all Nature, except Fire, whoſe. conſtituent 
Parts are ſo exceeding ſubtile and ſmall as thoſe of Water are. Thel 
paſs Pores and Interſtices, that neither Air, nor any other Fluid ui. 
This enables them to enter the ſineſt Tubes and Veſſels of Plants, and 0 
introduce the terreſtrial Matter conveying. it to all Parts of them ; vi 
each, by means of Organs it is endowed with for the purpoſe, interce?® 
und aſſumes into it ſelf ſuch Particles as are ſuitable to its on Nature, lettis 
the reſt paſs on thro the common Ducts. Nay, we have, almoſt as 
where, mechanical Inſtances of much the ſame Tenor. Tis obvious tocte 
one, how eaſily and ſuddenly Humidity, or the Corpuſcles of Water ſuſtain? 
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in the Air, pervade and inſinuate themſelves into Cords, however tightly 
twiſted, into Leather, Parchment, vegetable Bodies, Wood, and. the like. 
This it ĩs that fits them for Hygrometers, and to meaſure and determine the 
different Quantities of Moiſture'in'the Air, in different Places and Seaſons. 
How freely Water E and carries with it terreſtrial Matter, thro Fil- 
tres, Colatures, Diſtillations, &c. bath been intimate alread i | 


8. Water is not capable of performing this Office to lants,. unleſs aſſiſted 
by a due uantity * Heat: And this nit concur, egen al not 
ſucceed. The Plants that were ſet in tlie Glaſſes, Q. R. S. Cc, in Ofober, 
and the following colder Months, had not 905 the Quantity of Water ſent 
up into them, or ſo great an additional Enereaſe by much, as thoſe that Wire 
ſer in June, July, and the hotter. That the Concourſe of Heat in this Work 
is really neceſſary, appears, not only from the Experiments before us, but 
from all Nature; from our Fields and Foreſts, our Gardens and our Or- 
chards. We ſee in Autumn, as the Sun's Power grows gradually leſs and leſs, 
ſo its Effects on Plants are remitted, and their Vegetation ſlackens by little 
and little. Its Failure is firſt diſcernable in Trees Theſe are raiſed hi heſt 
above the Eirth, and require a more intenſe Heat td elevate the Water, 
charged with their Nourifhment, to the Tops and Extremities.of them; ſo 
that for want of treſh fa and Nutriment, they ſhed their Leaves, unleſs 
ſecured by a very firm and hardy Conſtitution indeed, as our Ever-greens are. 
Next the Slirubs part with theirs, and then the Herbs and lower Tribes: 
The Heat being at length not ſufficient to ſupply eyen theſe, tho ſo near the 
Earth, he Fund of their Nouriſhment. 2 the mo b - the ſucceeding 
Spring, they all recruit again, and are furniſhed, with, lies and 
Vetdure. But firſt, thoſe lich le lowelt-an ON te 5 © de 
and they that require a lefler Degree of Heat to raiſe. the Water with its 
earthy Charge into them, then the Pet and higher Vegetables, in their 
Tartis, and laſtly the Trees. As the Heat increaſes, it grows too powerful, 
— _— ms e "ng too 2 * thro the finer and more tender 
ants. . 1 hele therefore go oft, and decay, and other ate more har- 
5 and vigorous, and require a breites Shave of Heat ha 11 5 
er. | i r 
Ihe ſame is obſervable in diſtant Clin: tes; the hotter.Countrics yield | 
ordinarily the largeſt and talleſt Tre u te d n 59 r 
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Variety than the colder ever do ; even thoſe Plants that are common to both, 

attain to a much greater Bulk in n in the Mort hern 7 3 
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the Heat we have had was ſufficient, to raiſe the vegetative Matter in the 
lower Plants; into our Corn, our Wheat, Barley, Peaſe and the like; and 
we have had plenty of Strawberries, Rasberries, Currants, Goosberries, and 
the Fruits of luch other Vegetables, asare low and near the Earth ; yea, and 
amoderate Store of Cherries, Mulberries, Plumbs, Filberts, and ſome other 
that grow at a ſome what greater height: Yet our Apples, our Pears, Wal- 
nuts, and the Production of the taller Trees, have been fewer, and thoſe 
not ſo kindly, ſo thoroughly ripen'd, and brought to that Perfection, they 
were in the former more benign and warm Seaſons. Nay, even the lower 
Fruits and Grains have had ſome ſhare in the common Calamity ; and fallen 
ſhort, both in number and goodneſs, of what the hotter and kinder Seaſons 
were wont to ſnew us. As to our Grapes, Apricocks, Peaches, NeGarins, 
and Figs, being tranſplanted hither out of hotter Climes, tis the leſs won- 
der we have of late had ſo general a failure of them. 
Nor is it the Sun, or the ordinary Emiſſion of the ſubterranean Heat, 
only, that promotes Vegetation, but any other indifferently, according to 
its Power and Degree. This we are taught by our Stoves, hot Beds, and 
the like. All Heat is of like kind; and wherever is the ſame Cauſe, there 
will be conſtantly the ſame Effect. 

There's a Procedure in every Part of Nature, that is perfectly regular and 
geometrical, if we can but find it out; and the further our Searches carry 
us, the more we ſhall have occaſion to admire this, and the better 'tyill 
compenſate our Induſtry. f | 


— LXXII. I do often ask Gardiners, and skilful Husbandmen, whether all 

end lo ſorts of Land are more fertiliz'd, or more ſpeedily, by the ſolar Influence 

Hof: Ty in our Climate, or by Froſts; and they generally anſwer, that Froſt and 

56, p. 1140. Snow make the quicker Diſpatch amongſt us, and the more general aud 
richer Fertility. . 


Ground im. LXXIII. All the Ground (ar Nantuych) where Salt or Brine is ſpilt, is 

proved by when dug up, excellent Muck for Grazing-Ground ; and even the Bricks 

Brack, that are thoroughly tinged with it, are very good Muck, and will diflolr 

n.54-p.1079. With other Muck, and fertilize Land conſiderably (eſpecially Grazing- 
Ground) for at leait 4 Years. | | 


Tmprove- LXXIV. In the Feſt of Emland, ſome Husbandmen make uſe of brackiſh 
— Sand, and do find a good Reward when they be at the Lees of carry- 
Ia . ing it far, for the enriching of their Inheritances: whilſt other Ruſticks wil 
56. p. 1135. not be intreated to accept of the Brine they have in the midſt of their ou 
Grounds. Certainly the ſaline Steams are carried by the Air and Wind 
much farther from Salt it ſelf in Heaps or Veſſels, than from the Sea-Watei; 
from whence the Dews which ariſe in Vapours do deſcend as ſweet and pure 
as the Dew, which aſcends from the Earth; and the Rain ſhews no 
difference. And I give you once an r Proof, that either the 


ſaline Steams, whi end from a Heap of Salt, do pierce __— 
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ick Stone Wall: Or, which I did much rather conceive, they generate 
wt Salt, to a great depth of Thickneſs, in the Lime and Mortar of the 
Walls. | | 


IXXV. The Sea-ſand made uſe of in the Agriculture of Cual is com- tnprove- 


monly at or near the Sea-ſhore ; which to diſtinguiſh from what is uſeleſs, yen ©» 


now that the waſh of the Sea rolls and tumbles Stones, Shells, &c. one with See- 
orer another; whoſe grating makes this Sand. If the Matter be ſhelfy, (as 


we call it) that is, the grating of Stones, it is of {mall value : But if it be Cox. n. 113; 


notably ſhelly, then it is what we deſire. And of this ſhelly Sand are three #+ 293: 
Colours in our County; about Plymouth, and the Southern Coaſt, the Sand 
is bluiſh, or grey like Athes, which I conceive to be from the breaking of 
Muſcles chiefly and Oyſter-ſhells mixed with it. Weſtward, near the Land's- 
End, the Sand is very white, and in Kiliy gliſtering : This I think comes 
from the mouldring of Moor-ſtones, or a kind of Free-ſtone mingled with 
iery White Shells, ſuch as arecall'd (when the Fiſh are preſerved) Scallops. 
On the North Sea about Padſtou, and Eaſtwards to Landy, the Sand is rich, 
ind of a brown-reddiſh-yellowiſh Colour, and is moſtly of the broken Shells 
of Cockles, which I gueſs to be of that Colour there, from the Waſh of S- 
dern, Which falls very dirty into the Severn Sea; and perhaps that Accretion 
of the Shells may be tinged thereby. This we know, that tho there be lit- 
tle or no Sea-Fiſh near the Mouth of the Severn, becauſe of the muddineſs 
thereof, (and therefore Fiſh is carried. to be ſold as far as from Loo on the 
South Sea to Barnſtable on the North) yet lower down in the North Sea, tho 
there be not ſo much, yet that which is there is fatter and better than that 
which is taken in the South Sea. | 
Now beſides theſe Colours of Sands, there is alſo a difference in the big- 
neſs of the Grain, even in the ſame Harbour of Plymouth ; in ſome Caves tis 
very (mall, in others greater grain d. 'Tis ſaid, that the ſmall is beſt for 
the Tenant, who only takes to tillage for 4 Years, becauſe it works ſooner, 
and yields its ſpeedy return; the larger grain'd (they ſay) is better for the 
Landlord and the Land, becauſe it abides longer inthe Ground, and makes 
the Paſture afterwards the better. 1 
In Falmouth Haven, near St. Maus Caſtle, there is a ſort of Sand, or 5 
ther Coralline, that lies a Foot under the Ouze; which Ouze being removed, 
andthe Bed opened, this Sand is taken up by a Dredge, and is uſed about 
Trurve, Prebus, &c. 
Veſt of the Mount in Portcuthnoe Cave is a large ſhelly Sand. In White- vid, Cay: 
Sand-Bay, and about St. Ives, it is very white and ſmall. 
About Minver, Perinſand, and Lelant, the Sands are blown up by the 
Vind, and drown abundance. of good Land, ſome Houſes, yea, and ſome 
Churches and Chappels are even buried with it; nor has any Art been hi- 
therto thought of, to prevent its Devaſtation. . , | 
Now of all theſe Sands, the beſt are accounted, asto colour, firſt the red-, 
uſh, next the blue, then the white ; as to kinds, the moſt ſhelly, and the- 
Vol. II. Aaaaa cC.̃.oralline 
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it is dredged out of the Sea, it coſts 12 5. or 13 5. the Lighter, contain- 


| Mowing of Gratten. 


| Sacks on an Acre, rather than none. 


62300 
coralline are beſt, and that which is taken up from under the Salt- water 
either by Dredges, or. being left open by the ebbing of the Tide ; the blown 
Sand isaccounted of no uſe, and generally, if Sand be well drain'd of the 
Salt-water, ſo that it may be more conveniently carried, *tis better than 
that which has lain long drying in the Sun and Wind, which takes off much 
of ito Virews) ep te 03 3916 #7 | 4 0107 n 

Theſe uſeſul Sands are carried by Lighters as far up into the Country, 2 
the Tides will ſerve to that purpoſe, and there they are caſt on ſhore, from 
whence they are fetch'd in ſome Places by Wheels, but in moſt ( by reaſon 
of the hillineſs, narrowneſs and badneſs of the Ways) on Horſeback; one 
Horſe carrying about 13 or 14 Gallons. Seven or eight of theſe Horſes tail'4 
together, are call da Train, which one Man drives to 9 or 10 Miles from 
rhe Sand-place ; where each Seime, or Horſe-load with the Carriage, comes 
to about 8 4. or 9 d. in ſome Places, tho not ſo much in others: For where 


ing ſixſcore Seime, at the Landing-key, or Sand-place ; but where 'tis 
loaded from the dry Beach after the Ebb, it is not above 4 5. the Lighter, 
and all this Charge of Lighterage is beſides the Land-Carriage. This 
Land-Carriage I have computed to amount, in the whole County, to about 
3 2000 J. per An. {4 tu | 

When this Sand is brought home, it is ſpread on the Ground intended 
for Wheat ; or uſually in the firſt Crop of four, whatever be the Grain; for 
after 4 Crops, tis our cuſtom to leave our Land to Paſture for 6 or 7 Years 
before we till it again. And indeed the Graſs will be ſo good immediate- 
ly after Tillage, that we commonly mow it the firſt Year, This is call'd 


The Corni/h Acre is 160 Yards of 18 Foot to the Yard; in one of which 
Acres good Husbands beſtow, according to the nearneſs or diſtance, near 
the Sand 300 Sacks (that is Horſe - ſeime or Burden;) where Men go three 
Turn a Day, about 200; where two Turn, 150; and where but one Turn, 
80, or 100. And ſo proportionably in greater diſtance, even to 20 or 30 


The Effect is uſually where much Sand is uſed, the Seed is much, and the 
Straw little. I have ſeen in ſuch a Place good Barley, where the Ear has 
been even equal in length with the Straw it grew on': But where le 
__ is uſed, there is much Straw, and but little, and that hungry 

rain. 

Aſter the Corn is off, the Graſs becomes moſtly a white Clovery, with 
ſome purple, if the Land be deeper. And this Graſs of well-ſanded Ground 
tho it be but ſhort, yet as to Feeding, giving good Creams, plenty of Milk 
and all other good Purpoſes, it far exceeds the longer Graſs, where leſs Sand 
is uſed. Yea, Garden-Herbs'and Fruit-in thoſe Places are more, and thole 
better in their kind. In thoſe well ſanded Places alſo little or no Snow 
lies; there is a continual Winter- ſpring, an early Harveſt (a Month or fix 
Weeks before what is within 6 or 7 Miles of tho Place ;) yea, _ 
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diflerence of the Air is found in ſo little a diſtance, that a Man may in an 
Afternoon tra vel, as it were, out of Spain into the Orchades.' |, 0 

We have in one — almoſt all kinds of Soils, and Sand agrees very 
well with each of them. | | 

There is the ſame ſort of ſhelly Sand in moſt of the Coaſts of England, 
which lies wholly neglected. In the Thames about Erith, is taken up a ſort 
of Sand, not much unlike Plymouth Sand, made uſe of only by Brick-makers : 
But one of them told me, that by the ſides of his Sandcheap the Graſs did 
better ſpring than elſewhere, and turned to a Clover-Grals. '- 

'Tis well known that Sandwich Carrots and Peaſe are well eſteemed, and 
they grow there, where the Sea-ſand has a little over-blown and mixed with 


LXXVI. There are ſome Towns in the Nurth-Riding of Tarkfrire, ſtanding g | 
upon a light ſandy Soil, viz+ Tolethorp, Tollerton, Cc. which do all of them req wich 
manure much of their Ground by Clay. This Clay is dug hard by, in the 79> by ou 
Declivity of a Hill. After having bared away two: Yards deep of Sand, 25. f. 413. 
they ſink a ſquare Pit 6 Yards „and 8 or 10 Yards ſquare. The Clay 
is of a bluiſh brown Colour, not ſandy at all, but cloſe and fat, and very 
ponderous ; it burns well for Bricks. They lay roo Load of Clay upon an 
Acre of Ground; they dig it at Midſummer, and only in a dry Summer. 

They obſerve, that for 3 or 4 Years it continues yet in Clods upon the Land, 

and that the firſt Year the Land ſo manured, bears rank, ill coloured, and 
broad-grained Harley, but afterwards a plump round Corn like Wheat. 

This Clay manuring, will by certain Experience laſt 42 Years in the 

cons and that of Tol/ethorp, 48 Years : And then the Ground muſt be 

clay in. 5 

This {andy Ground, unleſs clayed, will bear nothing but Rye, whatever 
other Manure or Lime your Compoſt be; but once clayed, it will bear Oats, 
Barley, Peaſe, er. 1 a 1 7 19 177 4 11 DSTHES B09 07 


LXXVII. The greateſt Improvement of our Husbandry in Suffolk, hath Improve: 


ments by 


common Clover) with Corn, and when it once takes, it will hold 4 times as 
long in the Ground. About 4 Buſhel and an half ſoweth an Acre, and the 
Ned is now brought to 12 5. the Comb, (for 4 Buſhels) which was lately at 
o The ſame Gentleman had the laſt Year 10 Combs per Acre of Cole- 
(ed upon a very dry Heath, only improved by Marling. 


Aaaaa 2 LXXVIIL 


| (732) 
, LNXVIIL There ate few Places in our Northern World, but have bes 


244 the Bags famous for Bogs as well as Treland; every barbarous ill-inhabited Country 
and Toug*s has them. I take the Loca Paluſtri a, or Paludes, whither the antient Gaul, 


zn Ireland, | 


by Mr. w. Germans and Britons, retired when beaten, to be the very ſame we ca 


5085. 58. Bogs: And one ſhall find thoſe Places in 7aly that were barbarous, ſuch ;; 
© ** * Liguria,” were infeſted with them; and therefore I believe the true Call. 
of Bogs is want of Induſtry. There are many Bogs of late ſtanding in 1:e1,1y, 
origin of when O Donald aud Tirone came to the Relief of Kingſale, they waſted thy 
Ma Country, eſpecially as they came thro Connaught, which by the means of the 
Earl of Clanrickard was generally loyal; and there is a great Trac cf 
Ground, now a Bog, that was then plow'd Land; and there remains tj: 
Manſion-Houſe of my Lord in the midſt of it. 

But to ſhew how want of Induſtry cauſes Bogs, it muſt be remember! 
that the Springs (with which reland abounds) are generally dry, or nest 
dry in the Summer-time, and the Graſs and Weeds grow thick abou: 
the Places where they burſt out: In the Winter they ſwell, and run, and 
ſoften, and looſen all the Earth about them. Now that Swerd or Scurf ot 
the Earth that (conſiſts of the Roots of Graſs, being lifted up and made 
fuzzy by the Water in the Winter, (as I have at the Head of ſome Springs 
ſeen it lift up a Foot or two) is dry'd in the Spring, and doth not fall to- 
gether, but wither in a Tuft, and new Graſs ſprings through it, which 
the next Winter is again lift up; and fo the Spring is more and more ſtopt, 
and the Scurf grows thicker and thicker, till at firſt it make that which 
we call a Quaking-Bog : and as it grows higher and dryer, and the Grals 
Roots and other Vegetables become more putrid, together with the Mud 
and Slime of the Water, it acquires a Blackneſs, and grows into that 
which we call'a Turf-Bog. I believe when the Vegetables rot, the 
ſaline Particles are * waſh'd away with the Water, as being apt 
to be diluted in it; but the oily or ſulphureal are thoſe that chiefly remain, 
and ſwim on the Water: and this is that which gives Turf its Inflammad: 

lity. 15 H ug 1755 

To make this appear, *tis to be obſerved, 

1. That in eland our higheſt Mountains are covered with Bogs, 28 wel 
as the Plains, becauſe our Mountains abound more with Springs than can 
imagined. Os 3 0860-918 ROUT e ! 0 28 1 
Now nobody living on our Mountains, and no care being taken to cler 

the Springs, the whole Mountains are over-run with Bogs. 

2. It is to be obſerved, that Ireland doth abound in Moſs, more than be. 

lieve any other Kingdom. | | 
- Now'this Moſs is of divers kinds, and that which grows in Bogs 5 fe. 
markable ; your light ſpungy Turf is nothing but a Congeries of the Threads 
of this Moſs, as I have frequently obſerved, before it be ſufficientij totes 
and then the Turf looks white and is light: I have ſeen it in ſuch Quan 
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tities, and ſo tough that the Turf - Spades could not cut it; in the North 
of Ireland they call it Old- wives Tow, being not much unlike Flax. The 
Turf-holesin time grow up with it again ; and all the little Gutters and Bogs 
are generally fill'd with it: And truly I chiefly impute the red or Turt- 
Bog to it; and from it even the hardened Turf, when broken, is ſtringy, 
tho there plainly appear in it Parts of other Vegetables. AndIam almoſt 
(from ſome Obſervations) tempted to believe, that the Seed of this Bog- 
moſs, when it falls on dry and parched Ground, begets the Heath. How- 
ever the Moſs is ſo fuzzy and quick-growing a Vegetable, that it mightily 
ſtops the Springs; and contributes to thicken the Scurf, eſpecially in red 
Bogs, where only I remember to have obſerved it. Ef 

3- It is to be obſerved, that the bottom of Bogs is generally a kind of white 
Clay, or rather ſandy Marle ; a little Water makes it exceeding ſoft, and 

when it is dry, it is all Duſt, ſo that the Roots of the Graſs do not ſtick 
faſt in it: but a little Wet looſens them, and the Water eaſily gets in be- 
tween the Surface of the Earth and them, and lifts up the Surface, as a Drop- 
ſy doth the Skin. ; 

4. Tis tobe obſerved, that Bogs are generally higher than the Land about 
them, and higheſt in the middle; the chief Springs that cauſe them being TS 
commonly about the middle, from whence they dilate themſelves by degrees. 
If you cut a deep Trench thro a Bog, you will find the original Spring, and 
val. quantities of Water will run away, and the Bog ſubſide: the Bog at 
Caſtle- Forbes (as I was informed) ſubſided 30 Foot. I could hardly believe 
that; but found by Computation, that it could not be much leſs than half 
of it. | | 

I muſt confeſs there are Quaking-Bogs cauſed otherwiſe ; when a Stream 
or Spring runs thro a Flat, if the Paſſage be not tended, it fills with 
Weeds in Summer ; Trees fall a-croſs it and damit up; then in Winter the 
Water ſtagnates farther and farther every Year, till the whole Flat is cover'd. 
Then there grows up a coarſe kind of Graſs, peculiar to theſe Bogs; this 
Graſs grows in Tufts, and their Roots conſolidate together, and yearly grow 
higher, inſomuch that I have ſeen of them to the height of a Man. 

This Graſs rots in Winter, and falls on the Tufts and the Seed with it, 
which ſprings up next Lear; and ſo ſtill makes an Addition. Sometimes 
the tops of Flags and Graſs are interwoven on the Surface of the Water, and 

this becomes by degrees thicker, till it lie like a Cover on the Water; then 
Herbs take root in it, and by a Plexus of the Roots it becomes very ſtrong, 
loas to bear a Man. I have gone on Bogs, that would riſe before and be- 
hind, and fink where I ſtood to a conſiderable depth, under which was 
clear Water. | 

The Inconveniences of theſe Bogs are very great. — 

1. A conſiderable part of the Kingdom is render d uſeleſs by them; they 20g, 
keep People at adiſtance from one another, and conſequently hinder them 
in their Affairs, and weaken them; for it is certain, that if we poſe a thou- 
ſand Men live on 4 contiguous Acres, they can both better aſſiſt and defend 
one another, than if they liv'd on 4 not contiguous, 1 

. 2. Th: 
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ges. 
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2. The Land which generally ſhould be our Meadows, and fineſt evene 


Plains, are covered with Bogs. This I obſerv'd thro all Connaught, but mor 


eſpecially in Longford, and likewiſe in Weſt Meath, and in the North of J. 


land. 


3. The Bogs are a great Deſtruction to Cattle, the chief Commodity af 


Ireland. In the Spring- time, when the Cattle are weak and hungry, the Ed. 
ges of the Bogs have commonly Graſs; and the Cattle venturing in to get i 
fall into Pits or Sloughs, and are either drowned, or (if they are found, 
ſpoilt in the pulling our. 

4. They are a Shelter and Refuge to Tories and Thieves, who can hardl 
live without them. 

5. The Fogs and Vapours that riſe from them are commonly putrid, in! 
ing, and very unwholeſom. For the Rain that falls on them will nor (ink inte 
them, there being hardly any Subſtance of its Softneſs, more impenetrz): 
by Water than Turf; and therefore Rain-Water ſtands on them, and in their 
Pits ; it corrupts there, and is all exhaled by the Sun, very little of it nun- 
ning away, Which mult of neceſſity affect the Air. | 

6. They corrupt our Water, both as to its Colour and Taſte : for th; 
Colour of the Water that ſtands in the Pits, or. lies on the Surface of the Bog, 
is tinctured by the reddiſh black Colour of the Turf; and when a Shower 
comes that makes theſe Pits to overflow, the Water that runs over tin&ures 
all it meets, and gives both its Colour and Stink to a great many of our Ri. 
vers. | 

1- The Natives nevertheleſs had heretofore ſome Advantage by the 
Woods, and Bogs. By them they were preſerved from the Conqueſt of the 
Engliſh, and I believe it is a little Remembrance of this that makes them ſtil 
build near Bogs. It was an Advantage then to them to have their Country 
unpaſſable, and the fewer Strangers came near them, they lived the eaſier, 
for they had no Inns; every Houſe where you came was your Inn, and you 
{aid no more, but put off your Broges, cd {et down by the Fire. 

2. They arealſo now of ſome ale to us; for moſt of Zreland have their Fi- 
ring from them : Turf is accounted a tolerable ſweet Fire ; and we having 
very impolitically deſtroyed our Wood, and not as yet found Stone-Coal, ſue 
in few Places, we could hardly live without ſome Bogs. I have ſeen Tur 
charked; and then it ſerves to work Iron, and as I have been informed, wil 
ſerve to make it in a Bloomery or Iron- work. Turf charked I reckon the 
ſweeteſt and wholeſomeſt Fire that can be, fitter for a Chamber and con- 
ſumptive People, than either Wood, Stone-Coal or Charcoal. i 

3. A Turf - Bog preſerves things ſtrangely; a Corps will lie intire in one 
for ſeveral Years. I have ſeen a piece of Leather pretty freſh, dug out of 
Turf-Bog, that had never in the memory of Man — dug before. Butter 
has been found, that had lain above 20 Years: And tho not fit to be eaten, 
yet it ſerved well enough to greaze Wool. | 

Trees are found intire in them, and thoſe Birch or Alder, that are ve) 


ſubje& torot. The Trees are ſuppoſed by the ignorant Vulgar to Om — 
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there ever ſince the Flood; but the Truth is, they fell on the Surface of the 
Earth, and the Bog, as Iſhewed above, ſwelling by degrees, at laſt cover- 
ed them ; and being of an oily vegetable Subſtance, it, like a Balſam, pre- 
ſerves them. Theſe Trees burn very well, and ſerve for Torches in the 
Night. I have ſeen of the Trees half ſunk into the Bogs, and not quite co- 


* 6 = 
All the Inconveniencies of our Pogs may be remedy'd, and they may be B. Heer 
made uſeful to us by draining ; for I never obſerved one Bog without a Fall remedy'd by 
ſufficient to drain it, nor do I believe there is any. But the great and weigh- d. 
ty Objection againſt this Improvement is the Charge; an Acre of good Land 
in moſt parts of Ireland, is about 4 6. _= Annum, and the Purchaſe 14 or 15 
Years, and therefore 3 J. will purchaſe an Acre of good Land, and it is ve- 
ry doubtful with moſt, whether that Sum will reduce a Bog. This reaſoning 
paſſes current, and is the great Obſtacle and Impediment of this Work ; bur 
if theſe _ following were done, and conſidered, I verily believe it would 
be remov'd. | 
1. An Act of Parliament ſhould be made, that who did not in ſuch a time 
make ſome Progreſs in draining their Bogs, ſhould part with them to others 
that would, and allow a Paſſage to them thro their Lands. 
2. Tis to be conſidered, that in Quaking-Bogs one Trench drains many 
Acres 4 And when dry, it is generally Meadow, or the beſt grazing 
Ground. | | 
3. Every red Bog has about it a deep, marſhy, ſloughy Ground, which 
they call the Bounds of the Bog. One deep Trench round the Bog keeps out 
the Cattle, and turns the Bounds into good Meadow. 
4. I remember a red Bog, of 60 Acres, which a Gentleman reduced to 
good grazing Ground, worth 3 5. an Acre, for 25 J. which is leſs than three 
Years Purchaſe. 3 ä 
5. Gentlemen ought to conſider, that what they lay out this way, goeth by 
degrees, and they are not ſenſible of it; it goeth among the Tenants, and 
enables them to pay their Rent the better: tis a Work of Charity, and em- 
op Uands and conduces to both the Ornament and general Profit of the 
ingdom. 


— To make the red Bogs fit for grazing, theſe Rules may be obſerv- 


1. A deep Trench muſt be made round the Bog. This not only reduces 
the Bounds of the bis as before, but goes a great way to dry the Bog it 
* = ſerves likewiſe as a common Sink, into which all your Drains vent 

emſelves. a 


2. Obſerve which way the little Sloughs run in the Bog, and be ſure to 
cut your Drains a- croſs them. | 


3. The firſt Drains on the Bog ought not to be above 2 or 3 Foor deep 
or wide; for the Bog is ſo ſoft, that deep Trenches will not ſtand,” but fill 
up again. When the Surface of the Bog is cut in little Trenches, ſuppoſe 
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at 20, 30, 40 Perch diſtance, it will be ſo dry'd, that Cattle may graze on 
it all Summer. | 

4. A Year or two after the little Trenches are made, and the Bog a little 
dry, they are to be made 6 Foot wide, and as deep as the Softneſs of the 
Bog will permit. And this will certainly make the Bog uſeful for grazins 
A Year or two after this you may attempt to cut one or two of the Tren- 
ches to the bottom of the Bog; for till that be done, I do not reckon the 
Bog ſecured. | | 

5. A Gentleman ought to oblige all his Tenants to cut their Turf in the; 
Trenches, and likewiſe cut his own ſo. 

6. Where a Bog is pitted, he is to cut a Paſſage from one Pit to the neu 
for the Water, and ſo make a Communication to the common Drain; and if 
his Pits be once dry d, there will grow Graſs or Heath at the bottom, fit for 

gra: ing, and they will be a Shelter for Cattle in Storms. 

7. When his Bog is dry'd, it is thereby made better Turf; and then le 
is to ſet out a part of it for that uſe, and to oblige them to cut it 
clear away : And the Bog being removed, the bottom will make a good 
Meadow. 

8. He may cut off the Surface of the Bog, and burn it ; or elſe bring 
Earth, and lay on it. Sanding, or rather gravelling, is a great Improve- 
ment in this Country; the Land ſo manured will bring Corn 12 or 14 Years 
They ſay gravelling is bad for Graſs ; but the contrary is apparent, eſpeci- 
ally in Bogs. I have obſerved by the Way-ſide, where the Ways paſs thro 
Bogs, if a little Earth hath fallen on the Bog, as ſometimes there doth fal 
a little of that which they bring to mend the High-way, it has turned the 
Bog into a green Sod, with a very fine Scutch Graſs on it : And I doubt not 
but the ſame Charge, that ſands or gravels Land, would reduce a di 
Bog even to be arable. | | 

Improve- he natural Improvements of Loughs, or Lakes, is firſt to drain them a; 
ments of low as we can; and then turn the reſidue of the Water into Fiſh-Ponds: 
Long hs. . . 
| By planting a few Trees about them, and ordering them thus, they may be 
made both uſeful and ornamental. 
And Tur. As to thoſe Places we call Turloughs, quaſi Terreni Lacus, or Land- Lale 
| foughs. they anſwer the Name very well, being Lakes one part of the Year of con- 
ſiderable depth, and very ſmooth Fields the reſt. There are in theſe Lakes 
vid. Sp. Holes out of which the Water riſeth in Winter, and goeth away toward 
. Summer; many hundred Acres being drowned by them, and thoſe the 
moſt pleaſant and profitable Land in the Country. The Soil is common! 
a Marle, which by its ſtifneſs hinders the Water from turning it into: 
Bog; and immediately when the Water is gone, it hardens ſo that you rice 
thro an even graſſy Field. Theſe, if they could be drained, would be ft 
for any uſe, would make Meadow, or bear any Grain, but eſpecial 
Rape, which is very profitable. They are chiefly in Connaught; and thei 
Cauſe is obvious enough: It is a ſtony hilly Country, and the Hills hat 
Cavities in them through which the Water paſſes; it is common to boy 
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+ Rirulet ſink on one fide of a Hill, and riſe a Mile or half a Mile from the 
Place. The Brooks are generally dry in Summer; the Water that ſhould 
be in them finking between the Rocks, and tunni under Ground ; inſo- 
much as that in ſome places where they are overflow d in Winter, they are 
forced in Summer to ſend their Cattle many Miles for Water. There is one 
Place on a Hill near Tuam between two of theſe Turloughs, where there is 
a Hole the fi itious People call the Devil's Mill, and make Fables con- 
cerning it: If you ſtand by this Place, you will hear a great Noiſe like that 
of Water under a Bridge. When there is a Flood in Winter, one of the 
Turloughs overflows, and vents it ſelf into the Hole: And the Noiſe doth, 
in all likelihood, proceed from a ſubterraneous Stream; which in Summer 
has room enough to vent all its Water, but in Winter, when Rains fall, the 
Paſſages between the Rocks cannot vent the Water, and therefore it regur- 
gitates, and covers the Flats. | p29 v1 
Theſe Turloughs are hard to drain; often they are encircled with Hills, 
and then 'tis not to be expected; often they have a Vent by which they ſend 
out a conſiderable Stream, and then it is only making that Paſſage as low as 
the bottom of the Flat, and that will prevent the Overflowing it ſome- 
times 1 that the Flats are as low as the neighbouring Rivulets, and 
in all probability are filled by them, and then it is not only neceſſary to 
make the Paſſage from the Flat to the Rivulet, but like wife to fink the 
Rivulet, which is very troubleſome, commonly the Paſſage to be cut being 
rocky: And therefore a goad Computation (upon a Survey) ought to be 
made, whether it be worth the while to attempt it. However the Holes 
ought to be opened that the Water in its ordinary Courſe may get ſooner 
away; And they are to be eaten very bare towards the end of Summer, 
that as little Graſs as is poſſible may be ſpoilt by the Water. 


like unto the ſound of Thunder near ſpent ; for a little Space the Air was 
ſomewhat troubled with little whisking Winds, ſeeming to meet con- 
trary ways; and ſoon after that, in the Bog of Kapanibaue, upon the 
Eltate of Brook Bridges Eſq; ſtretching North and South, the Earth be» 
gan to move, viz. Meadow and Paſture-Land that lay on the ſide of the Bog, 
and ſeparated by an extraordinary large Ditch, and other Land on the fur- 
ther ſide adjoining to it: and a Riſing or little Hill in the middle of the 
Log hereupon ſunk flat. | ben 
Ibis Motion began about 7 of the Clock in the Evening, fluctuating in 
ts Motion like Waves, the Paſture-· Land riſing very high, ſo that it over- 
run the Ground beneath it, and moved upon its Surface, row ling on with 
dreat puſhing Violence, till it had coverd the Meadow, and is held to re- 
mam upon it 16 Feet deep. | 
In the Motion of this Earth, it drew after it the Body of the Bog, part 
& it lying on the place where the Paſture-Land, that moved out of the place 
Vol. II. B b b b b | it 


; 


LXXIX. 1. Jun. 7. 1697. near Charleville, in the County of Limerick in The Morzos 
lrland, a great Rumbling or faint Noiſe was heard in the Earth, much of = Ber i= 
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it had before, ſtood ; leaving great Branches behind it, and Spewings of 
Water, that caſt up noiſome Vapours. 

I Mr). . The Line A. B. is the Meridian; C. a Meadow, containing; Exli 
——_— Acres, and 32 Perches; D. firſt Paſture-Land (but of a coarſe bogey Sad. 
ſtance) containing 4 Acres 3 Rods. The Line 1, 2, was a Hedge of 1; 
Aſh and Willow-Trees, between the Meadow and the firm Land; 3, 4, w 
the edge of the Bog next to the Paſture, The prick d Lines from 3 tg 
and from 4 to 6 ſhew the limits or bounds of the Bog. The Meadow ( 
was uy a deſcent of 5 Foot, than the Paſture D. and the Paſture j 
was lower by 6 Foot than the Surface of the Bog- And there was yet : 
conſiderable Riſing and Hill, as at E, the height whereof was more than 10 
Foot above the Surface of the Bog, fo that there was a deſcent from E. io 
the Meadow. | 

The cauſe of the Motion I preſume was this; a more than ordinary ye: 
Spring occaſioned a prodigious ſwelling of the height of the Bog at E. and 
at length moiſtened the whole, but chiefly the under- part thereof, the Water 
ſoaking to the bottom. By this means the- turfy Hill E. being as it were 
undermined, naturally ſunk down, and conſequently prefled the Bog on al 
hands, chiefly towards the Deſcent, till the Paſture D. was forced on the 
Meadow C. overturning the intermediate Hedge; ſo that the Line 3, 4, is 
now become 1, 2, and the Meadow and the whole Bog are level, only there 
are Chaſms and great Cracks throughout the whole Surface of the Bog, 
repreſented by the Strokes about E. The Bog contains 40 Acres. 


| The Spaniſh LXXX. In the Deſcription of this Sembrador, (publiſh'd by Don Joſeph 4 
Sembrador Lzcatello, Knight, Inventor of the Engine, and dedicated to Signior Don 


| ®ſes; By Geronymo de Camargo, Counſellor of the Conſejo Real de Caſtila and of the 
Saad iel. a. Haxienda Real) it is repreſented; 


Co. p. 1056. . | | 
1. That both the ancient and modern Husbandmen have agreed, 
that the Perfection of Agriculture conſiſted in ſetting the Plants in proport- 
onable Spaces, and giving ſufficient Depth to the Roots, that they mij 
ſpread enough, to receive that Nouriſhment from the Ground which is ne 
ceflary to produce and ripen the Fruit. 


g. 176. 


2. That Care hath not been had, in the practice of this important part o 
Husbandry ; ſince even at this Day, all ſorts of Seeds, of Corn and Grain 
are ſown by Handfuls; throwing them out by Aim, heedleſly and b 
chance (counting it too tedious and chargeable to ſet them one by one 0 
large Fields.) Whence we ſee Corn ſowed in ſome places too thick, in & 
thers too thin, and the greater part of it not covered, nor deep enough: 
whereby it is not only expoſed to be eaten by Birds, but alſo in cold 
Countries liable to ſeveral Inconveniences. D. Joſeph de Lucatelb hati 
> after much experience perfected an Inſtrument, which being faſtned d 
the Plough, at once ploughs, ſoweth, and harrows; whereby 1s ſaved 
Labour of the Seeds-Man; and the Grain falling in order, and in te 
bottom of the Furrow, all of it remains in one and the ſame diſtance pe 


ems _—_— . s 1 as. 
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der Ground, ſo that of 5 parts of Seed, 4 parts are ſaved; and then in 
the Crop is gained incredible Abundance. 44 f 5 
3. That the Inventor preſented at the Feet of his Catholick Majeſty, who 
-auſed Trial to be made thereof in the Buen Retiro, where it did anſwer 
Expe&ation, notwithſtanding the Drought of the Year, then much damni- 
fying all Corn; an ordinary Husband-Man from a meaſured ſpace of Ground 
there, ſowed in the common manner, reaping 5125 Pecks, where he by his 
Contrivance from an equal ſpace of Ground there alſo, reaped 8175, be- 
ides the Seed ſaved in the So ing. | onda 


4. That thereupon his ſaid Catholick Majeſty did grant to the Inven- 
tor the Privilege, that he only and his Aſſigns may make and diſtri- 
bute theſe Inſtruments, in all the Kingdoms and Provinces of that Monar- 
chy in Europe, at the price of 24 Rials Plate each, and out of Europe 32 
Rials Plate, of which the 5th part ſhould be paid to the King: Prohibi- 


ting to all others the making and uſing this Inſtument under ſeveral Pe- 
nalt ies. 


5. That before the Inventor came to the Court of Spain, he made a 
great Trial of it before his Imperial Majeſty, in the Fields of Lux 
in Auſtria, where the Land uſually yields four or five Fold: But the Crop 
from the Ground ſowed with this Inſtrument was ſixty Fold; as a by 
2 Certificate given in Vienna 48 I. 1663. ft. n. by an Officer of the Em- 
peror appointed to ſee the ſaid Ground ſow ed and reaped. 


6. That this Privilege being diſpatch'd, he- publiſh'd his Contrivanc 
and Inſtructions as follows. is FOE a 


1. Fig- 177. Is a Box of Wood ; a. b. c. d. the cover of that part where 
the Corn is put in; which is open in Fig. 178. at V. And e. f. h. g. k. I. Fig.177, 
the two ſides which cover that part of the Box, where the Cylinder, which 178. 
is ſtruck round with 3 Rows of little Spoons, is moved about to throw 
out the Corn, (which ſides are taken off in Fig. 178. to make the Cylinder 
RS. with the Spoons x. x. x. appear.) The inner ſhape, of theſe ſides is 
expreſſed in Fig. 179- where may be ſeen four triangular pieces p. p. p.p. 
leaving triangular Interſtices g. g. J. which ſerve to convey the ch 
carried up in the Spoons, and diſcharged at the top of the Cylinder, ſo as Pg. 179. 
they may juſt run out at the Holes underneath the Box; (the Parts of 
which anſwer to the Parts of Fig. 177. according to the Letters.) T is one 


of the Wheels; V. the other end of the Cylind ich, t 
Wheel is to be placed. * . 7s ME 


2. This Sembrador muſt be tied faſt to the Plough, in the manner E 
cen in Fig. 180. ſo that the Corn may fall in the urrow, and at the _ m0 


ing out of the Plough, the Ears of the P | 
laſt Furrow with Eat. | lough may cover the Corn of the 
B bbb 3. Becauſe 


cuſtom'd in that Country where the Land liet 


— 


two Advantages will ariſe: 1. It will better cover the Furrows when ſoun 


til he meets with 


ro the Plonghman. | 
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© 3 Becauſe the Seed ſow'd: by this Inſtrument is placed in : 
Depth, viz. in the bottom of the Furrow, — Sed wen Tre 
common way remains nearer the Superficies of the Earth, or quite — : 
vered, therefore it muſt needs ſhoot forth ſomewhat later: So that A 2 
nifite, the Husband-man uſing this Inſtrument ſhould ſow 8 or 1 g — 
doner than the accuſtomed Seed- time; vi · beginning to ſow in the uy 


de of Seprember, and making an end at the middle of November. 

4. In ſtiff Ground the Furrows onght to be 5 or 6 Inches deep; in mig. 
dle ſort of Ground, 6 or 7; and in light and ſandy Ground 7 or 8 Inches. 
and according to this Proportion the Husbandman muſt govern himſelf 
deepning or ſhallowing the Plough, as the Condition of the Land ſhy) 


require. · 

F. Special Care muſt be had that the Wheels on the ſides of the Inſtru- 
ment do always turn round, and never drag along without turning ; 2 
alfo that the Ears of the Plough be made — 4 bigger than the or- 
dinary ones. | : 

6. Tis alſo convenient that the Seed be well-ſifted and clean'd, that ſo 
the little Spoons may every time take up a Grain, and the Seed be the bet- 
ter diſtributed. | ; 

7. In Barley tis to be well obſerved, that it be made clean in that man- 
rier, that the Straw and Beards be broken off, as near the Grain as may 
be; that ſo they hinder not the iſſuing of the Grain out of the Inſn- 


8. After Seed-time done, Furrows muſt be made to drain the Landof 
Water, according to the uſe of each Country, without doing any thing 
more extraordinary, till the Harveſt. 

The following Inſtructions were alſo publiſhed. 

1. Before they ſow the Ground, they muſt = it ſo many Ti/ths as is ac. 
2. When they go about to ſow, the Ploughman muſt begin to open! 
Furrow with the Plough for one or two Paces, and when the Plough is it 
the Gronnd in a convenient Depth, then they -muſt tie the Sembradv tb 
the Plongh-Bexm,' ſo that the Nails in the Wheels may ſtand upon tis 
Ground to 'make the Wheels turn round. BY 
3. The Ears of the Plough are to be made larger than hitherto ; whence 


and make wider Furrows to receive the Seed when they do fow. 2-- 
larger Ears wilt prevent the Blows, the great Clods and Stones will give ti 
Sembrader- (if the Clods be not broken, and the Stones pick'd out.) BY 
when there are ſuch great Stones in the Land, as the Plough cannot pebe 
trate, then the Ploughman, by lifting up his Plough, muſt paſs over it, us, 
Mould again; and ſo muſt the Sembrador allo be lifced 
up, the Weight whereof being but very little, and no conſiderable Trou, 


. 


4. When the Clods and Stones cannot be maſter'd with only one 2 
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Ears, you muſt add another Pair of them to the „4 or 5 Inches higher 
than the firſt (ehuſing a fit Place in the Beam to place them in) although 
behind the others 2 little; for ſo the Sembrador will be perfectly ſaved and 
defended : And the ſecond Ears are to be of the ſame Bigneſs with the 
firſt. And this is found, by Experience, to be the beſt Remedy againſt the 
Stones and Clods. 13h PILL RE, enen 45 2110 N | » 

5. The time of ſowing; aceording to the moſt experienced Farmers, is 
when the Mould of the Land is dry, or but a little incliuing ra Moiſture : 
In either of which Conditions of the Land, this new Sembrador. works 
without clogging the Wheels, or ſtopping up with Dirt thoſe Holes thro 
which the Grain is to iſſue forth. 12 180 13 11 

6. When this Sembrador works as it ought to do, it will ſow three Cela- 
mines, or about a Peck of Wheat, and five CeJamines, or r of a Buſhel 
of Barley, on as much Land as would take up 'about' 14 Bufhel after the 
common way of ſowing. And if it much'exceed'or fail of this Proportion, 
it noteth ſome Fault in the Inſtrument, or Careleſneſs in the Plow- 


man, | 
* The Spoon muſt be made for all Seeds, proportionably to their Big- 


8. You muſt plow the Furrows very eloſe one to another, that ſo the 
plough when it turns back may the better cover the laſt Furrow, which is 
left open, and ſowed as it came along. | | 

9. After having ſown the Land, in the fame manner the Land ſhould be 
made as plain 2s can be, andno ſuch Furrows made to carry away the Wa- 
ter as hitherto! hath been uſed + But it will be ſufficient, that at every 4 
Yards diſtance. (one from the other) Furrows be made. For Experience 
hath taught us, that the Land laid up without Furrows bears more Corn, 
than that which hath more Farrows, becauſe the Wheat and Barley, and o- 
ther Plants, receive greateſt Damage by — ; and therefore this ought 
more eſpecially to be obſerved in Saiu, one of the dryeſt Countries of Eu- 
robe. # 4 +8 +3 1891 Ry 18 1 2 112 | 
54 In many Parts of Spain, in 1664. it was fond, that Land ſown in 
Sprember hath yielded a better Crop, than that which was ſow'd in Ober; 
and that ſown in Oftober better than that ſown in Novernter ; 'which pro- 
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veth, that tis more advantageous to ſow early than late. 

11. They have obſerved alfo, that it is very profitable to ſow in the new 
Moon, becauſe it wilt ſhoot forth, -and thrive, and ripen ſooner. In Spain, 
hah, and the Hands of the ' Mediterranean, they may begin the firſt new 
doh — — 808 and end with the new Moon in November 

in Germany, and the low Countries, the- in in the end 
and end with the new Moon of Ofeber. = W nd. of, A, 
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low, light, and ſwoln by 2 hot and working 
uf a warming Steam, as a pears by the quick Riddance of all the Snow 


LXXXL. Ir is vulgarly known, that wb n= of ſome rod is ſo bo. Apr fic 
Ferment, that it muſt nee ſervati- 


{4 742 ) 

that falls on it, and (in many Places within my Knowledge) diſſolving the 
Snow before it falls on the Ground; that ſome Stones by an innate Warmth 
and ſome Waters do impregnate the Earth, and that other Stones by thei 
contrary Qualities or by their Poſitions, have a quite contrary Operation 
that Streams of Water running over Lime-ſtones, or thro Veins of Ml. 
or of that ſort of Chalk which is kind for Manure (for there is a ſort of Chal; 
which is barren) doth fertilize ; that ſome other Waters are hungry, uligi. 
nous and corroſive ; and that thoſe Rivers which are filled with a black iſ ; 
ter, by Rain running over Heaths, do much Miſchief where they overſſou 
begetting Heath all over the Paſtures. - . 

n the ſharpeſt Froſt that I have known theſe many Years, the Ground ha. 
ing been alſo ſome Days covered with Snow, I ſaw a ſmall Stream (no big 
ger than might run from the Mouth of an ordinary Quart Glaſs- bottle) ſliding 
merrily, and ſmoaking all the way over the Lawns. I could not diſcem, 
that any Snow had fallen within 5. or 6 Foot on each ſide; (if it did, none 
remained there) and ſo far the Graſs at that time, about Chriſtmas, was 25 
green as any Leek, and the Froſt (ſo far) apparently diſſolved. Of this! 
then wrote to our worthy Friend Mr. Evehn, not for any Wonder (for per- 
haps there are, or may be, thouſands of ſuch ſmoaking Streams in Exlud) 
but only repreſenting how ſuch a Stream may warm a Manſion, and cheriſh 
tender Evergreens well ſhelter'd from Winds, and flowry Gardens, all the 
hard Winter, and do us better Service in an extreme hot Summer. [I hare 
been ">" qacks in obſerving my ſelf, an hundred times, the ditterence of Heat 
and Cold between two Villages within a Mile of each other, where we could 
obſerve no diſparity of Hills or Rivers ; only the Springs in the one were 
all ſhallower, in the other ſome were deeper. In a large Tra& of Land the 
Surface was of ſo hot a Ferment, that at every Step I trod up to the Ankles, 
I cauſed it to be examined by the Spade, and found it, as far as I tried here 
and there, at a Foot depth, as thick ſet with Pebble - Stones, as if a Cauſey 
had been pitch'd there, yet was it a quick and pregnant Land for Flowers, 
Fruit- trees, and Vines, theſe Pebbles being diſlodged, and ſome of them car- 
ried away. I have ſeen Fields where the Sarface did ſeem covered with 
Pebbles, not flinty nor Limeſtone, yet they bore full Burdens of the beſt and 
cleaneſt Rye and Oats: The Husbandmen took away the Pebbles from of 
the Surface, and then the Land bore as ſtrong Wheat, Peaſe and Barley, 2 
before it bore Oats and Rye. In other parts where I have been, the H. 
band-men took away the Stones which ſeemed to cover the Fields, and iu 
tain'd great Loſs for their coſtly Labour; there Corn was much weaker for 
ſome Years after. I can attribute theſe differing Events to nothing, but the 
Difference of Stones: ſome intrinſically warm, and impregnating abor? 
Ground, ſome cold and not impregnating, whilſt in that Poſition or Situs: 
tion. Yet ſome Experience forbids me to deny, that even ſuch Stones, whe! 
covered with Earth, at a certain Depth, may increaſe the Fertility of th: 


Land. And the hot and bibulous Land, which drinks up the Rain and 


Snow asſoon as it falls, ſeems to have ſome cooling Refreſhment from under- 
ground Pebbles, which are of a cold, ſtiff, and ſullen Nature. 


Wha: 
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What I have to ſay of warming and fertilizing Rocks, I ſhall deliver with 
an aſpect towards Scotland, for Horticulture. I had ſeveral times Conference -- 
with Sir Robert Morray B. M. (who was an Honour to his Country, and a 
Bleſſing to the Place where he abode) concerning eſculent and olitory Gar- 
dens, and in one, ' Nurſeries of Fruit- trees, and other uſeful Vegetables 
in Scotland. 1 repreſented, that, almoſt within my Memory, they are become 
the chief Relief of England, that tis lately found that auſtere Fruit yields 
ſtrong and ſprightful Liquor, which reſembles the Wine of the Grape, that 
the Return of Gain from Gardens is great and ſpeedy; Nurſeries neither a 
chargeable nor a burdenſome Addition, but a congruous Engagement of the 
Multitude. to perſevere in the nobleſt kind of Agriculture. Sir R. M. grant- 
ed all that I ſaid; and I am ſure, he acted and executed all that he could for 
the good of his own Country, and for England, & c. But ſaith he, there are 
ſo many Rocks, and ſuch bleak Winds in Scotland, that they can hardly 
draw in the ſame Yoke with Eng/and for Gardens and Orchards. I replied, 
that in Devon and Cornwall they fenced their Gardens and Orchards with 
Flanders Furze and tall Holly from the Sea-winds ; and they have lofty Firs 
and goodly Pines in Scotland and New-England, where the Winds are as 
keen, and the Snow and Froſt as deep, and as long laſting, as in many Parts 
of Scotland, is yet full of fruitful Orchards. And if Scotland be farther in 
the North, yet Norway is rich in Boſcage ; and the Seeds of the Hemlock- 
Tree, Spruce and Cedars, from New-England, New-found- Land and Virginia, 
may 42 rejoice in the Exchange of Northern America, for the North of 
this Ifland- | 
This I rold Sir R. M. I durſt undertake, that when Edinburgh, and their 
Towns and Univerſities, ſhall plant Kitchen-Gardens, as we do now in Ex- 
land, they ſhall receive their grateful Reward the firſt Year, and bear the 
Charges of their Nurſeries abundantly, and ſo hold on ; and within 7 Years; 
ſecure their Poſterity of the Benefit, and delight themiſelves with the Fruit of 
their pleaſing Labour. | „ 1 0 307 % , £182). 
Now for fertilizing Rocks, I made bold to repeat it often, That within a 
Day's Journey of the Heart of England, I could ſhew 3 Gardens, the beſt that I 
have ſeen for flowry Beauties, Engliſb Ever-greens, and Sallads, all the Winter 
long; all theſe on a hard Rock, in moſt Places but one Foot deep under 
Earth; in ſome two, in few Places 3 Foot deep; very lofty Hills cloſe on 
the South-ſide, the Declivity of the Gardens due North, and the Rock per- 
ſedly bare next to the Walls on the North- ſide. And I ſaw rich Hop-Yards 
in the ſame Caſe, but in deeper Ground, next to the Garden on the South- 
ide of the Garden; and theſe Northern Hop-Yardseſcaped many Blaſts, which 
ſeiz'd on the Hop- Lards on the Sut h- ſide of the Hill. On the ſteep aſcent: 
on the North-ſide of one of theſe rocky Hills, where no Plough could come, I 
law a Gentleman plowing up the ſhallow Turf with a Hand- plough for Flax; 
and I ſaw good Flax grow there, to the Largeneſs of a Village-Field. His 
Hand-plough had a Stem of Aſh or Sally, about 7 Foot long, and a Plate on 
one Side near the End, to turn the Turf; a Coulter to be let out ſhorter 


or 
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or longer, tocut the. Turf 4 or or more Inches deep, as the Land affo 
it ;, and a {mall Iron Wheel, 1 This Hand- plough the Maſter and his Mad, 
turns drove before them with a walking Speed; having Leathern Aprons 


| before them to fav their Clothes. For the Cauſes of this hardy Fertility 


Vid. Sup. 
Sect. 
LX . 24 


ſhould ſend for the moſt delicious black Mulberries which may bz had in N. 


viderint Philoſophi.. am {are of the Truth of what I write, and Lam willing 
to apprehend, that if in Scceland they did, in fit Places, ſow the beſt Flax. 
ſeed of Flanders, as many here do, they would make good Hlanrd Linen 
Lawn, and Cambrick, as now they do Scotch Cloth. 

It is no hard Task to. ſhovel down the ſhallo wand moſſy Turf, from the 
ſteepeſt Declivities of Rocks, into places where it may have ſome Receptacle 
or Stay, and there to impregnate it with the Spade and Compoſt, for Gar- 
dens or Vineyards. And there the tenth Part of an Acre in Gardening may 
yield more Profit than 10 Acres of ordinary Tillage in a Corn Field. 

Jam ſo much a Stranger to Scotland, that I cannot ſay, whether Saffron, 
Liquorice, Hops, Maxder, Oade, or what other rich Commodities do proſ⸗ 
per there 1 this Ini that our Enliſh Sa ffron: and Liquorice do far 
excel all the foreign, which, our Druggiſts do ſell us from the Harb. And 
ſince Vines and Mulberries have travelled from the remoteſt Eaſt, thro all the 
hotteſt Countries, and have abundantly enriched our next Borderers, and 
have received acceptable Hoſpitality as far as they have been tricd, in this 
OE ads we have Encouragement enough to adventure the cheap and 
ea . _ 7 . 

Some of my Correſpondents tried the Mulberry and Silkworm as far inthe 
North as Hunting donſbire and Cheſhire, and Sir James Craig tried them in the 
moiſteſt Place of Ireland, in the County of Cavan in Ufer; and all boaſted 
of their Succeſs, Au. 1651, 52, 53, 54, 55- Wherever Mulberries grow, I 
Tea expect, that the Worms will live, and ſpin, and furniſh the Silken- 

erich tg: mo ; | N | | ; 
In Devonſhire, they mingle black Mulberries fully ripe, with a full-bodi:d 
Cyder, in the time of grinding or preſſing the Apple, with Diſcretion tor 
Tincture and Reliſh; And they eſteem it à very wholeſome and ſtout Wine. 

'Tis ſtrange, chat in 9 or 10 Years\ſince this was publiſhed, the Practice 
hath not been ſpread into other Countries, where they abound with ſtrong 
and Winy Cyder; many being Wwilling:that their Cyder ſhould in Tincure 
reſemble Claret, Tent, or Alicamt Wine. But it may ſcem, that we do yet 
retain ſomewhat, of our Fathers Averſeneſs to planting Mulberries, which 
they ſnewed near the Beginning of King Fames's Reign, to our great Lols 


and Shame. 


The Mulberry requireth a rich, ſucculent and rank Ground, whici i; 
not wanting in the Approaches of any of our Cities and Towns. And 
Mr. Exehn hath written as well as can be wrtiten, both to inſtruct and to 
encourage the planting of them. . | 

The white Mulberries (as we call them) are for the fineſt Sill; but to min 
gle with Cyder, and for our Junkets, (as Paladins hath hinted to us) ue 


ft), 
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ily, Virginia, or any of the Ef or Weſt-Indies, not truſting to the 

2 all Means to have young Plants, of the beſt ſorts, ſent in 
Boxes containing ſome of the connatural Soil. Thus if the Gardens about 
Laden were well furniſh'd, they might eaſily be diſperſed into other Parts, 
without more ado : For, few Plants may be more eaſily propagated, when 
they are young. A few rooted Mulberries being preſſed down, and cove- 
ed with Earth in fit Places, ſo that the Eyes may be very lightly covered, 
ind the Sprouts or Branches, if there be any, may be cut very near to the 
Ground ; or a good Branch, after due depth of the bigger End in the Rich 
Mould, thus ordered as before, will ſoon become a perpetual Nurſery ; And 
if the worſt Mulberries were well diſperſed, they may be ſoon amended, by 
putting the largeſt black Mulberry upon that of the ſmall kind; it being 
zrtain that it takes better upon that than upon the white Mulberry. 

Vinows Shrubs are now coming into Faſhion, of theſe do ſome make Sugar 
War by Art, to be compared (for Wholſomneſs and Pleaſantneſs, to ma- 
j Palaces) with Rich Wines of the Grape. For the Sugar-Cane doth hard- 
yield to any Vine in the World: and we hope that Meath, Metheglin, and 
ther Honey Drinks, will in a ſhore time give Place to theſe Sugar · wines, when 
erſectly well made. | 
Beſides, tis good Employment for the poor Women and Children to ga- 
her the Fruic, and a ſpecial Improvement of our waſte Lands and Heaths, 
nly by turning the Turf and burnt Heath (if there be any) into the Tren- 
j and Pits, made by the Plough or Spade, for Banks or Beds. 
Many diſcourage themſelves from Planting Cyder- Orchards, ſaying, that if 


m. For their Sakes, I ſhall here inſtance, that in all the Neighbourhood 
und about Troville in Somerſetſhire, they, that make 20 Hogſheads of Cyder 
arly, and much more, do pound all their Fruit in Troughbs, made for 
ie purpoſe, deep and ſtrong, with Broad Forted Pownders, one, two, or three, 
their need requireth, pounding together in the ſame Trough. And to me 
ley hold the Paradox ſtoutly, that without more Coft or Trouble, this 
the beſt and cheapeſt Way. Workmen are cheaper in the Country ac 
me Seaſon, than in ſome Cities. And tis a Charity to employ Men that 
ant Employment, rather than Beaſts; and ſometimes 'tis unſafe to truſt 
her to the Wind, or to the Water. 


oo. you know, colts no Fewel to brew it, and the Labour is but once 
the Year, | 
Tis drawn by divine Chymiſtry, ſo many Trees, ſo many huge Alem- 
, which attend to that divine Work conſtantly all the Year, they need 
0 Furnaces to ſend forth a corroding Smoke to choke all the City, to ſtran- 
e them into Conſumptions, and to corrupt all Beauties and Amenities. 
ether lron, Steel, nor Marble, can reſiſt the Fumes of Brewing- Houſes : where- 
der is of a thouſand Kinds, proper to cure many Diſeaſes, and a kind 
_ for any Healing Vegetable, or other medical Matters. 
* C14er of the beſt Pepins duly ripen d and kindly fermented, is a pe- 
ol, II. | 9 0 culiar 


hey had the Fruit, they ſhould yet want many Matters, too coſtly for aN. 366 
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culiar Remedy for the Conſumption, and generally all ſtrong and pleaſant 
der exciteth and cleanſeth the Stomach, it ſtrengthneth Digeſtion, and ini 
bly frees the Kidnezs and Bladder from breeding the Gravel and - Stone. Thai 
(above all) the peculiar Excellency of the right Red Stroke of Irchis Full 
when it eſcapes all Sophiſtications, But that which makes C der fir to 4, 
company the Trades men's Granary is, that if it be made of right (yd fu 
ſo chat it will be full bodied and ftcong, it will hold good without dec 
and will yearly be much improved for ſome Years, to the next plenty 
Year, as uſually it falls out, and beſt of all in large Veſſels, the larger the 
better. Tradeſmen ſhould not be for bottled Cyder, which is commony 
more windy than healchful. ft hath been cried from my Childhood in he 
ſels of 14, 15 or 16 Hogſheads, of the free Houſhold Meaſure, containing 
60 or 70 Stature Gallons; I have been often told, that Sir Fobn Minter ha 
Veſſel which contained zo, or at leaft 28 Hogſheads, 

When the Citizens ſhall ordinarily drink Cyder well diluted, as the Hag 
drink Hine, and as the ſober People in all our Cyder Countries drink char 
Waſhings of Cyder, as they call it, or Cyder well diluted in the Grinding tan 
and as they drink in London their 6 ſbilling Beer, I am perſwaded it wil 
much conduce to their Health; and I have often heard labouring Peopl 
afficm, chat they are more ſtrengthned for hard Work by Cyder largely 
diluted, than by very. good Beer. 

Yet L have much more to ſay for Houſhold Gardens, asa fit Match for Gp 
naries. Coleworts and Cabbages, with a little Care, hold out 7 or 8 Monty 
in the Year. We have them all the Tear round; good Sauce for Bin u 
red as any Roſe, as they have it in Herefordſhire, where the Swine will zu 
a Share of the Fruit which fall from their Hedges, and the Bacon of Na 
Foreſt is generally commended. Theſe are in good Houſes always at hi, 
and may be eaſily dreſſed without Waſte of much Time. But Roots of al 
ſorts, Rapes, Turmeps, Carrots, Parſneps, Skirrets, Potatoes , do challenge tht 
Precedence before Granaries ; they are a kind of Under Ground Granri, 
and do often times hold out, when Corn faileth ; eſpecially the Puuw 
of Barbadocs, or of Virginia. 

Vid, fup, The Potatoes of Barbadoes, in our freſh Memory, relieved Ireland from in 
* Tears Famine, when their Corn fail'd there; as Cheſnurs relieved France in tt 
Extremity of their civil War, when their Ploughs were forſaken. Thel 
Pot atoes coſt little or no Culture for o Years together, being only coe 
with Fern, or other light Muck, and that turned in with the Earth, m 
or 3 Roots, as often as there is Occaſion to take any of them up for U 
and they ſhould be taken up here and there, by ſmall Parcels, where ti 
grow thickeſt. A few Acres of theſe will run far to furniſh a City 4 
the Country round about. They have been ſold in the Markets of 4 0 
Wells, at the Price of 4 ſhillings per Buſbel, dear enough in reſpect 0 Ui 
eaſie Propagation and Culture, and cheap enough in reſpe of ry 
Children of poor People thereabout eat them raw, inſtead of Bread 2 | 
ther Fod, without Hurt; ſome do roaſt them in Embers, as they = 0 
ſome do bey chem, peel them, and eat them with Butter and Pepper, eine 
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whole or chopt, as they do Parſneps ; ſome do ſtrengthen their Beer or 
2 or make ok ich them, ſo they are to them inſtead of Corn 
and Malt, =, an acceptable Treat. Every way they are a ſtrong and whol- 
ſome Nowriſhment for Labeurers, Some do parboil them {lightly, peel them, 
and mince or cut em in ſmall Bits, mingle em with ſlices of fat Fleſh, ſea- 
ſoning all to their Palate, and bake them in Pies or Paſties; and they eſteem 
them 2 reſtorative Delicacy, not much inferior to Artieboał/. I obſerve em 
o grow and proſper abundantly in much differing kinds of Soil, from the 
Neth of Shropſhire, to the Sea Coaſt of Dorſerſhire. But they like not a ſtiff 
and ſtrong Land: I try'd them 2 Years in a ſtrong beat , and could 
get no good of them there; all the Roots which were there generated, were 
little bigger than the Bulbs of Sefrex. In light and hollow Land of the 
bref Ferment, which is commonly of little Worth for Corn or Paſture, 
ere Potatoes thrive beſt and taſte beſt. But now I am at a Difficulty, whe- 
er the great Difference which we find in the Reliſh, be from the differ- 
is Kinds of the Potatoes of Barbadoes and Virginia, for both have the ſame 
Reſemblance above Ground: Or, whether the Difference which we find 
e only from the Diyerſity of the Sr). 
That the Soil makes a great Difference, and that all may be careful to 
chuſe a fit Soil for their Garden=Dyer, I ſhall here offer ſome notable Inſtan- 
s to prove it. All the People here, (the very Yulger) do find the Carrot. 
and Turneps Or Rapes, from the common Field of Marjet, 8 Miles from 
hence, Weſtward; far to excel other very good Tirneps and Carrots in Fat- 
els and picaſing Reljſh. And Cabbage Plants from the wild Fields of I 
iard, Weſtward of Taunton, where they have a rich reddiſh Soyl, do ſo far 
xcel all other the beſt Cabbage- Plants, that theſe Lydiard Plants are bought 
In all Places at 80 Miles diſtance ; and Garden Plants are ſometimes much 
ered in Taſte and Properties, by the Accidents of the Year. In a drough- 
ty Sammer, the Plague then being hot in London, we had Carrots in Nortb- 
mpronſbire from a kind Soyl, where they were wont to be very good; but 
ary rank, dry and earthy, that we could not endure to fee them on the 
able. | 
| hear that the Turneps of Hackney are better than any other Turweps about 
We have here very good Turneps white and yellow, which are fatter 
ad eſteemed more reſtorative : But all England wants the Bobemian Turneps, 
Diood-red on the outlide, which are extolled by Muffet, as he found them 
n Prague, to be ſo reſtorative and delicate, that the Emperor himſelf nur- 
eth them in his Garden, 
The Spaniſh Potatoe requires diligent Culture, much Sun, and a light and 
Megnant Garden Soil, In the Modern Latin they are called Glandes malacenſes, 
King brought into Spain from Velæ Malaga, a Province in America. They 
eport, that more than a Dozen of their huge Spaniſh Ships were 
Yrought at one time to Sevil in Spain, fully Fraighted wich theſe Po- 
os, and were ſoon diſperſt all over Spain. We ſay the Spaniard is flow 
(every thing: But they may ſay, the Engliſhman in many Parts of Erg lend, 
Cc 2 is 


2 
T- 
1 


r 
is more ſlow at the beſt !mprovements of our own Country; Witneſs gr 
Want of Yineyardi, of Groves, of Mulb:rries, of the beſt Cheſnuts, Wilng, 

" Figs, Almonds, & c. which ate wanting in moſt Parts, and do not refuſe y 
grow in our Climate, | 


2 LXXXII. For the Improvement of ſandy, light Ground, or any ci 
men of A- Well ſanded, I recommend upon Experience Vicia multiflora Nemorenſi h. 
8 rennis, five Dum:torum J. B. It hath theſe Qualifications, beſide thoſe ne 
-,295p43 tioned in the Title of 7. Baubine, wiz. of its being Perennial, Thriving en 
in Words and amongſt Buſhes, and being of the Pulſe or Pea Kind, thy | 
ſhoots 1000 Roots far and wide, and ſpreads it ſelf under Ground like 9 
Graſs ; above Ground it is ſo rampant, that it will climb a Fathom and hu 
upon Meaſure, and will preſerve it ſelf in ſpite of Weeds or Dreught. Apain 
it may be ſet as well as ſown in Furrows, and for this purpoſe, the Roots 
be dug up in Sept. as well as the ripe Seed then gathered; by this meansthe 
Growth of it would be mightily advanced, for the older the Roots are, the 
ſtronger and fuller of Buds and Shoors they arc. I fow'd the latter End d 
March, the Seed; I had gathered in Sept. and had that Year a very great Ee 
creaſe; the Bed being thick covered over with Graſs above 2 Foot high; 
but it did not flower that Lear. I reckoned that one Pea had put forth tha 
Year above 30 Shoots in Auguſt, In the ſecond Year, it flowered by the mil 
dle of June, and bore a wonderful Crop, the Roots being innumerable, | 
have obſerved this Pea very common in all Mountains as well as Plains 
England, where Buſhes or Hedges are. Both the Pea and Grals are rey 
ſweet, and very agreeable to Cattle, as I have tried. 
Agriculture may be alſo conſiderably advanced, by the great Choice d 
' Plants, even of thoſe of our own Growth, of the Pulſe Kind; of whit 
recommend this Lift. | 
Lathyras major Latifolius Ger. | 
Lathyrus Luteus Sylveſtris Dumetorum I. n. 
Aftragalus Sylvaticus Ger. 
Vicia Sylveſtris Semine rotundo Nigro C. B. 
Orobus Sylvaticus noftras C. B. P. in Append. 
Vicia Sylvatica Multiflora maxima P. B. 
1 alſo recommend as Subſtitutes of Hemp and Flex of our Engliſh Grow 
w%iz, Perennial Plants; | 
{ inum ſylveſftre Anguſtifolium J. B. 
Linum ſylveſtre Floribus Cæruleis Ger. | 
Corona Fratrum ; of the Thiftle Rind. This Plant is generally 2 Yard tl 
its Fibres are exceeding tough and ſtrong, beyond any I ever tried; 1 f 
forth many of theſe tall and very thick Stalks yearly; it naturally Blot 
to this Bulk in moſt barren Soils, as the dry Woolds, and high Paſtures, 
Yorkſhire and Lincolnſhire, | 4 
It may be objected, that as Annual Plants require more Labour an , 
ter Soil; ſothey recompenceit in Largeneſs of Growth and Fruit: An n 
that Plants of lafting Roots are more harſhand bitter, and not Pant, 
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or Man Or Beaff, Tanſwer ; that the Compendium of Labour, in Hutbandry, 
all in all; and that therefore the durable Plants will turn to better ac- 
ount: | refer to the wondecful Examples of ſuch as have already been 
nade uſe of as St. Fin, &. And it is probable, that by ſome Tillage, 
ren harſh Plants may be improved and brought to be kinder Food. The 
me Aſparagus which we eat, grows wild in the Marſhes of Lincolnſhire, 
ery fair, and not to be diſtinguiſhed by the Eye from that in our Garden,; 
ut is intolerable bitter, which Garden Culture alone has Civilized and 
ade pleaſant to the Taſte, For this Purpoſe, Liming of Paſture- 
ound makes it palatable to Cattle: For caſt Lime over the one half a 
iſture, the Cattle will not bite any where elſe willingly, and will Eat 
re to the bare Ground, much neglecting the other half I did uſe when 
lived in the Noreb, to lime my Aſparagus and Lettice Beds, and this did 
far meliorate them, that they far exceeded in Tenderneſs, and pleaſant 
ite ; covering the Aſparagus in Winter, with clean Wheat frau, inſtead of 
ly Litter, and ſowing the Bed thick with the Powder of Burns Oyfer- 
li, - 
Perhaps White Bricny, of all our Eng! ſh Plants, would beſt ſucceed both 
t Hay and Corn, as giving the moſt Groſs, if we would chat way ule ic; 
d alſo yielding a Root of prodigious Bigneſs, which ſeaſonably taken up, 
little elſe but a Maſs of Fine Flower. Tis true it is a churliſh Purge, and 
dt fit Food for Man, or any other Animal we keep: But ſuch and much 
orſe is the Caſſava Root, of which the Indian Bread is made, and which by 
pſuccation and Baking alone, proves innocent and wholeſome, If the vaſt 
v4 2 be deſigned for Hay, they are to be cut when tender, and 
the Flower. 


IXXXIII. Sow all ſorts of Grains, and plant Kernel: in Beds of Earth, at To mike | 
e very time when the Sun enters into the Vernal Equinox, and take them ni 
when they are ſtrong enough to be tranſplanted, at the Time of the 09m) tig- 
| Moon, which Time is always to be obſerved, if you will take them up 5,116.p356 
d Replant them again, | | 

But now to know the Moment, or very near the Moment, of the ſaid e/£- 

mx, take ſome Aſhes of Vine Wood, put them in an earthen Pot Leaded, or 

a Pot of the white Earth of Fayence, very clean; pour upon it common 

ater, or Fountain, or Rain- water, that is very clear, from the ++ of 

eb to the A of the fame; and at the time when the Sun enters into 
Aquinetial Point, you will ſee the ſhes make the Water Turbid , and 


n is the Time of ſowing your Grains and planting your Kernels. 


XXXIV. I am of Opinion, that one conſiderable way to improve Gar- — 
2, and the Culture of Plants, would be to give a Deſcription of the W. Jen 
' themſelves, then the Soil, Climates and Countries, where the Veget- 1 
to be cultivated naturally grow; and what Seaſons, Rains and Mete- 
dP bey have: Which being imitated, as much as poſlible, perhaps - 

ek Paints” 
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Plants might thrive better, than now they do in the fatteſt Ground, And 
to this purpoſe, I have been aſſured by an honourable and very ingenious 
Perſon, that he has known ſome Plants, particularly Centaurium Alina, 
which not growing the ordinary way, was tried by dropping the Seed on 
the ſurface of the Ground amongſt the Graſs, by which artificial Imitation of 
Nature, it came to Perfection, which no other Way could be brought about. 


The feel, LXXXV. I have made a Stove for my Green-houſe, according to Mr. Eve 
of « new Iyn's late Invention, publiſh d in the Calendarium Hortenſe. I laid my Pipe, 
Dolly Out of crucible Earth, not too near the Fire- Grate, which is about 16 Inches, and 
tuw,n. 212 J made a Trench the whole length of my Houſe, under the Paving, about 15 
519. Inches in Breadih and Depth, covered with an Arch of Bricks, and at the 
other End of the Trench, having an Iron-?late about 18 Inches ſquare, to 
take off, and put on, with a round Hole at each Corner, of about; Inches 
Diameter, with a Lid to ſlide open and ſhut, ſo that by opening any of 
theſe Holes, or all of them, more or leſs, or taking off the whole Plate, [ 
cau releaſe ſuch a Quantity of Air out of the Houſe, to blow the Fire ſo x; 
to increaſe or diminiſh the Blaſts ; and as Mr. Evelyn was pleaſed to inform 
me by a Letter concerning diſtributing the Air at its Admiſſion, more 
equally chrough the Houſe ; I inſerted my Pipes into a Channel all along 
the Wall, at the End of the Houſe, with thoſe ſeveral Overtares he men- 
tioned, all which prove admirably. | 


Tomke LXXXVI. Take up Trees by the Roots in the Spring, juſt as they put forth 
— their Buds, preſerving ſome of their own Earth about the Roots, ſet them 
arow in ſtanding uprightin a Celler until Michaelmas, then put them into Veſſels, 
Winer, * with an Addition of more Earih, and bring them into a Stove, taking care 
$whw:',”. to moiſten the Earth every Morning with Rain Water ; in a Quart of which, 
+37-P:4+ „ou muſt diſſolve the Bigneſs of a Walnut of Salt Armoniack, and about 
Lent, Fruit will appear. es 
As to Flowers, Take good earthern Pots, and therein ſow your Seedu 
Michaelmas, Watering it in the ſame Manner with the like Water, and by 
Chriſtmas you will have Flowers, as Tulips, Lilies, &c- 
his and the other may be done in a good warm Kitchin; and, ſuch Day: 


as the Sun ſhines, you may ſet them forth for ſome Hours. 
' T ke LXXXVII. Take Sal-Petre one Pound, Pole Armoniack two Pounds, or 


Fiowen the inary clean Sand 3 Pounds; mix all together, and obſerve this Proportion 
82 da, in other Quantities. 
be. Then in dry Weather, take Fruit of any ſort that is not fully ripe, each 
"2179.44 with its Stalk ; cut them in, one by one, into an open Glaſs till it be ful 
and then cover it with an Oily Club, cloſe tyed down ; then in a dry Cella 
put esch of theſe Glaſſes 4 Fingers under Ground, and ſo as that quite round 
eachGlaſs, and above and below, there remain 2 Fingers thick of the {ai 
Mixture. 
Flowers alſo may be uſed in the ſame Manner. 


Dr mn © 


LXXXVIIL | 


(751) 


IXXXVIII. I would adviſe ſuch as ſuffer Detriment in their Green Houſes, sd for 
not to deſpair, when they ſee the Leaves of their Myriles, Oranges, Oleanders, ver greens. 
a{mines, and other precious Fruits, Ruſſet, or altogether ſhrivelled and fal- lin, J. 
ing, but to cut them to the Quick, plaiſter the Wounds, and plunge their 38.2. 56:; 

ceſu and Pots, trimmed with freſh Mold, e. ina warm Bed, carefully 
refreſhed, ſhaded, aired, and treated as ſick Patients, and as the prudent | 
Gardner beſt knows how. But above all, that he be ſure not to expoſe | 
them, till the Eaftern Winds, which I call our Engliſh Eteſians, and which 

make our Springs ſo uncomfortable, when we think Winter and all Danger 

paſt, be qualified; for they are deadly to all our Plants abroad, and fre- 

quently do us more Prejudice than the moſt chucliſh Winters, as common» 

ly finiſhing the Deſtruction of what the Froſts have ſpared. Nor are we to 

be flattered with a warm Day or two, which are apt to tempt Gardiners to 

ſet out theit Plants before the End of April, or that we find the wiſe Mul- 

berry put forth, which is certainly the moſt faithful Monitor; nor ſhould 

we indeed cut or tranſplant any of the Perennial, till of themſelves they 

begin to ſprout, | 


LXXXIX. In the Spring, being flattered with ſome warm Glances and cautions 
refreſhing Days, many are apt to expoſe their choiſe Green,; which, upon a bn 
ſudden Change to its former cold with ſharp Eaſtern Winds, proves more Greew, by 
pernicious to fuch Strangers than all the former Winter, and ſeems to finiſh gars | 
the Deſtruction of what the former Cold had ſpared, a Matter too frequent- 165.5. 777. | 
ly ſeen among us, we enjoying no certain ſteady Summer till after the Sol- | 
fice, But thefe tender Exoticłs loſing their Leaves, having received Detri- 
ment, with their Tops ſhrivelly and the like, are oftentimes not capable of 
enduring the interpoſing ſcorching Heat of the Sun, which oftencimes hap- 
pens by Fits in the Spring; when the Prudence and Care of the Gardener is 
eſpecially tried, gradually to help and recover his ſick Patients, fomerimes 
by due Trimming, Earthing with freſh Suſtenance, looſening the ſtrait bound 
Earth, and ſometimes with the help of a warm Bed, and gentle watering 
and ſhadowing, and the like, patiently and carefully waiting the Return 
of the Bounty of the Heavens to help his Endeayours. | 

In the Flower Garden, eſpecial Obfervance ought to be taken of che 
or. Wl ©'vicer Roots of the fn Ranunculi, Aulmoneys, tender Narciſ, and divers 
1 ochets of the like Tenderneis, and Strangers to ſuch Entertainments as out 

Northern Countries afford; that if hard Froſt ſhould happen, they ſhould 
ace ſecurely covered and kept from the Froſt, if poſſible. till the roo frigid ud 
full Moilture of the Earth be digeſted, which would prove pernicious ; even to 
l, de Death and Rottenneſs of many ſuch Roots and Plants, 
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XC. Papers of leſs General Uſe, Omitted. 


n.-o p.793 1. IAlxection for Tranſporting Vegetables. | 

bo Phytolegia Tingitana ; or an Alphabetical Catalogue of Plants growin 
within the Fortifications of Tangier, 1673. by Mr. Sporſword. 

1575675. 3. A Catalogue of ſome Guines Plants, with their Native Names and 

5 Virtues ; ſent by Mr. J. Smith, from Cabo: Corſo, with Remarks on then 

by Mr. James Pettiver. 

n,244-.32;- 4. An Account of 46 Eaft Indian Plants, Collected at Unanercoonds, about 
12 Miles from Fort St. George; by Mr. Sam. Brown, with their Name, 

« ..,, Deſcriptions, and Virtues, by Mr. James Pettiver. 

afl). 5. An Account of Part of a Collection of curious Plants and Drugs, g. 

n. ac. dong. thered by Mr. Sam. Brown, a Phyſician at Fort St. George, in the Eaſ-lulu, 
and lately given to the Royal Society, by the Eaſt India Company. With Re. 
marks, by Mr. Pettiver. | 

n.193:7,506 6. Quzries concerning Indico, bj 

1er ./ 7. Queries concerning Vegetation, eſpecially the Motion of the Juices 
Vegetables, by | 

n. 44. pf. 8. Quzries concerning the Circles of Wood in the Bodies of Trees, and 

62": the Motion of Sap, by Dr. Ez. Tinge. 

n.44.p 8', 9. Quaries concerning Vegetation, and the Motion of Sap in Fruit-Trees, 

n.46.P.914 by Dr. Ez. Tonge. 

ang . 5 Quæries concerning Vegetation, and the Motion of Sap, by Dr. E 

n68.p.:2073, 11. Enquiries, about Retarding the Aſcent of $ ap, and the Motion al 

Sap, by Dr. Ex. Tc . 

| £:68-p120744 12 Some further Enquiries concerning the Running of Sap in Tree; 
colouring the Fruit and Leaves, multiplying Crabfocks, and propagaing 
Trees by Layers, & c. by Dr. Ez. Tonge. 5 8 | 

r,70p.2121 13. Enquiries relating to the Circulation of Sap in Trees, by Dr. Mani 


Liſter. 
al. 455 An Enquiry ſuggeſted from ah, whether it be likely to find ſome- 
thing in Plants, analogous to the Heart in Animals. 

I5. An Invitation to make further tryal of the Juices of Trees, by Tip 
ping them, by Mr. H. Oldenburgb. | : 
n252.p:186 16. Two Problems concerning the Texture of Plants, and the Diſcover 

of Poyſon by Ogium, propoſed by —— | & 
. 91. 17 Enquities concerning Agriculture, by the Committee of the Royi 
Society, for conſidering of Agriculture. | 
8 18. Enquiries concerning the Uſe and Culture of the Kitchen Garden, a1 
#072? inter Greens by 


n. 0. p: 80. 
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XCI. Accounts of Books, and Additions, 
| Omitted. 


. D. Botanica: Seu brevis ad Rem Herbariam Manuductio, omnes 
Plantarum Partes, una cum earundem Virtutibus ſecundum Noviſli- aa. 10g 
ma Botanicorum Fundamenta, Generali quadam Methodo commonſtrans ; 
2 D. Chriftiano Ludovico Welchio, Lis. 1697. in 120. 275 
12 Me Couleii Angli, ſex Libri Plantarum, Poemate Latino conſcripti, . 36. 2716 
in 80, | | 
1. Preludia Botanica Roberti Moriſon, Scoti Abredonenſis, Lond. 1669. in 80. 44. . 914 
4. Dr. Moriſon's New Univerſal Herbal, | TO et 
5. Cl. Salmaſii Præfatio in Librum de Howonymis Hyles Iatrice. Ejuſdem a. 11% z 
de Plinio Judicium. Divione An, 1668. in 4to. an 
6. Quadripartitum Botanicum Simonis Pauli. Med. Reg. in Dania Argento- 4 
rati, in 40. * | 3 RA 
7. Waare Oeffening der Planten, door Abraham Munting, M. D. Amfterd. u. 111.9:47 
1672, in 41. nk Ki PS A 
; Memoire * ſervir a I Hiſtoire des Plantes; dreſſea par M. Dodart. g. n: 1; 
M. D. Paris, 1 , 9. : ; | | ©. | ; | + g 
9. Hiſtoria — ſpecies hactenus editas, aliaſque inſuper multas no- n,186.1 «83 
iter inventas & deſcriptas complectens. Auth. Fob. Rai, e Soc. Regia. 
Lind. 1686, in Fol. © © | "dts Lab; ng 
10. Phytographia ; by Leonard Plukenet, M. D Lond. 169 1. in Fl. itzt 
11, Almogeſium Botanicum; S. Phytographia Plukenetiana, Onomaſticon, & e. n. se. f. 610 
Lad. 1696. in Fol. | | 
12. Catalogus Plantarum Angliæ, & Inſularum 1 tum Indigenas, 8 


tum in Agris paſſim Cultas complectens. Opera Fo. Raii, M. A. 1670. in%131.1.854 


120. & 1677, in 80, | | | 

13. The American Phyſician; or a Treatiſe of Roots, Plants, Trees, Shrubs,*#3-2,4078 
Fruits, Herbs, &c. growing in the Engliſh Plantations in America : Where- 
unto is annexed, a Diſcourſe of the Coce - Nut- Tree, and the uſe of its 
Fruit. By V. Hughs, Lond, 1672. in 120. 

4. Catalogus Plantarum quæ in Inſula Famaica ſponte proveniunt, vel 
rulgo coluntur ; cum earundem Synonymis, & Locis Natalibus ; adjectis AliiSa.221;p. 93 
quibuſdam quæ in Inſulis Maderæ, Barbados, Nieves, & Sancti Chriftopheri, 
laſcuntur, Seu Prodromi Hiftorie Naturalis Jamaicæ Pars prima. Aut. 
Hans Shane, M. D. 1696. in 80: | 

17. Ieones & Deſcriptiones Rarieram Plantarum Siciliæ, Melitæ, Galliæ, & u 16, pry 
die; Auth. Paulo Boccono, 1674. 


Vol. Il D 444d 16. Mufio 


| 
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n.247.p.462 16. Muſeo de Piante Rare della Sicilia, Malta, Corſica, Italia Piemonte e 
N c. di Don Paolo Boccone, & cc. To which are bere added ſome Remn1, 
Mr. F. Ray. | | 
3 PILL 4 17. 1 Malabaricus, continens Regni Malabarici apud Ind Ce 
198 p.682 Eh a : . 
n.200.p.262 leberrimi, omnis generis Plantas Rariores, Amſtel. An. 1678, 1679. 16g, 
D.214.1-276 , To which h.re are added ſome Remarks by Tancred Robinſon, M. D. 
18. Hortus Medicus Amſtelodamenſis, ſive Plantarum tam Orientalis quam (4, 
cidemtalis Indie, aliarumq; Peregrinarum Deſctiptio & Icones; Autore Joby 
Commelino; Latinitate donatus, Notis & Obſervationibus illuſtratus a Frey, 
Ruyſebio, M. D. Botan. Profeſſ. &c. & Franciſco Riggelario. Amſt. 1655 
Here are many Additional Remarks by Mr. James Pettiver. 
5.249. b. 6 19. Paradiſus Batavus, continens pius centum Ponies, fc. With Adin. 
| nal Remarks by Mr. Jo. Ray, 
n.199:p.729 20. Catalogus Plantarum Horti Academici Argentinenſis in Uſum Rei Hr. 
bariæ Studioſorum ; adcurante Marco Mappe, M. D. Argentorati. 1691, in 
120. | 

n:2459.335 21, Hiſtoire des Plantes qui naiſſent aux environs de Paris: avec leur Uo 
dans la Medicine; per M. Pitton Tournefort, M. D. a Paris 1698. in 80. 

a. ag. et 22. Flora Noribergenſu, &c. Being a Catalogue of ſuch Plants as not only 
grow Spontaneouſly about Nuremburg, but alſo of ſuch Exoticks as the Phylct 
Garden of that City hath lately Raiſed ; with the Figures and Deſcriptions 

of many of the moſt Rare, by Fo. George Volkamer, M. D. 1700. in 45 

58. 5. 0 23. Plantarum Umbelliferarum Diſtributio Nova per Tabulas Cognationi:& 
Affinitatis, ex Libro Naturæ Obſervata & Detecta; a Rob. Moriſon, Mel. 

| & Prof. Bot. Regio, & c. Oxonii, 1672. 

©74P2235 24, De Abſynthio Analecta, per Job. Michael Febr. M. D. Lipſiæ, 1668 
in 80. 1 | 

n.74.p.2236 25. Crocologis, Auth. Feb. Ferdinando Hertodt. M. D. Feng. 1671. ink 

n,125-p,621 26, Cochlearia Curioſa, or the Curioſities of Scurvygrafs ; written in Lats 
by * Andr. Molimbrochius of Leipfig, and Engliſh'd by Dr. Tho. Sherh, Lak 
1678. in 80. 

. 167% 27. Fob. Niebolai Pechlini, M. D. Tbeopbilus Bibaculus ; ſive de Pots Tht 

5 Dialogus Fran. 1684. in 4to. | a 

h.211-Piſo 28. Epiſtola de Generatione Plantarum ex Seminibus, a Foſepho de Aroma 
Frankf. 1625. | EBT: 

1.73939 29. The Anatomy of Vegetables begun: with a general Account of J 
tation founded thereon, by Neb. Grew, M. D. F. R. S. London, 1671. 


12 mo. 1 

tt 30. An Idea of a Phytological Hiſtory propounded, together witha C 

tinuation of the Anatomy of Yygetables, particularly proſecuted upon Rooks 

and an Account of the Vegetation of Roots, grounded chiefly thereup% 

Ka. by Neb. Grew, M. D. & F. R. S. London, 1673. in 80. " 
wegs 3 r. The Comparative Anatomy of the Trunks of Plants; together 

an Account of theic Vegetation grounded thereupon, by Neb. Grev, 

in 8 vo. 3 Ty 


n. 23 6. p. 29 
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2. The Anatomy of Plants with an Idea of a'Pbiloſopbical Hiffory of Plants: u. 50. 30 
2 ſeveral other Lectures, read before the R. Society; by Neb, Grew, M. D. 
1682, | 
. Marcelli Malpighii Anatome Plantarum; cui ſubjungitur, Appendix, . 

3 & auctas eien de Ovo Incubsto Obſervationes, — 3 Le < why 
1675 & 1679 in Fol. | 

34. The Poſthumous Works of S. Malpigbi. In this Account of them, S. 4.67. 320 
Jean Marie Lanciſi gives an Encomium and Character of the Author. 
35. Marcelli Malpigbii Philoſophi & Medici Fononienſst, e Regia Soc. Lond. rab. p. 545 
Opera Pofthuma : Fig Zneis illuſtrata; quibus prefixa eſt Ejuſdews Vita, a 
deipſo ſcripta. 1697. in Fl. | 

6. A Philoſophical Diſcourſe of Earrb, relating to the Improvement of.119-e; 454 
i for Vegetation and the Propagation of Plant,; by F. Eveln, Eſq; Lond. 
1676, in 8v0. | 

as The Epitome of the whole Art of Husbandry: with Additions of *114e:320 
New Experiments thereto belonging; Vritten by F. B. Lond. 1675. in 
500. | 
8. Syſtema Horticulture : containing in Erpliſh, the Art of Gardening, ind. 136. pig22 
D V. Gent. in 8 vo. - * ſ * 
19. Sl vs & Pomona; by E. Evelyn. Eſq; Lond. 1669. in Fol. 5. 22. p 388 

. Dr. Richard Sharrook's Hiſtory of the Propagation and Improvement a f. 1071 
f Vegetables, by the Concurrence of Art and Nature. Oxon. 1672. in 
o. 
41. A ſhort and ſure Guide in the Practice of Raiſing and Ordering of ass 
uit Trees; by Fran. Drope. B. D. Oxon. 1672. | | 
42, The Garden of Eden; or an Account of the Culture of Flowers, and * 2.302 
ity now growing in England; with particular Rules, how to advance 
eit Nature and Growth as well in Seeds and Herbs, as in ordering of 
res; by Sir Hugh Plat, in 8 vo. | ; 
43. The Planters Manual: being Inſtructions for the Raiſing, Planting, 7; 
nd Cultivating all ſorts of Fruit Trees, whether Stone Fruits, or Pepin- 
itz, with their Natures and Seaſons, Very uſeful for ſuch as are 
urious in Planting and Grafting ; by Charles Cotton, Eſq; Lond. 1675. in 


44. Nurſeries, Orchards, Profitable Gardens, and Vineyards encouraged ; 188. N 
e Preſent Obſtruction removed, and probable Expedients for the bet- 

c Progreſs, propoſed ; for the general Benefit of his Majeſty's Domini- 

s, and more particularly Cambridgeſhire, the Champain Countries, and 

thern Parts of England : In ſeveral Letters out of the Country; by Dr. 

„Beal, and Mr. Anth. Lawrence. | - Fae 1 
4 The Art of Pruning Fruit Trees : and a Tract of the uſe of the Nis. * 
Tres for preſetving us in Health, or for curing us when we are Sick. 

anllated from the French, Lond. 1684. 480. — 
46. The Engliſh Vineyard Vindicated; by Mr. J. Roſe. 


Da dd d 2 


S A 


(756) 


8116.66 47, The French Gardiner, Reprinted : To which is annexed the Em! 
Vineyard Vindicated, and the way of making and ordering Wines in Fran 

in 8 vo. : 
asd 48. Vini Rebnani imprimis Baccaracenſii, Anatomia Chymica, a 74. » 
| vide Portio Phil. & Med. D: Heidelberge. 1672. in 1200. : 

5. 59.5. as 49. Joh. Henr. Meibomii de Cereviſiis, Potibuſque & Ebriaminibus er 
tra Vinum aliis Commentarius, annexo Libello Turnebi de Vino. Helme. 

2 ſtadii. 1668, in 4% : 

2 50. Vinetum Britannicum: Or a Treatiſe of Cyder, and ſuch other /n 
and Drinks, as are extracted from all manner of Fruits, growing in thi 
Kingdom : With the Method of Propagating all Vinous Fruit. Treo; and 1 
Deſcription of a new invented Ingenio or Mull, for the more Expedition 
and better making of Cr. Alſo the Method of making Metheglin, ini 
Birch Wine, With Copper Plates, by F. .. (Author of Syſtema Agricultur 

| in 8 vo. Advertiſements on this Book are here added by Dr. Beale. 

— 24 51. The Manner of Raiſing, Ordering and Improving Foreſt Trees: Allo 

. how to Plant, Make and Keep, Woods, Walks, Avenues, Lawns, Hedges, Gt. Wit 
ſeveral Figures proper for Avenues and Wall, to. end in; and Convenien 
Figures for Lawns ; Alſo Rules and Tables ſhewing how the {ngeniou 
Planter may Meaſure Superficial Figures; with Rules how to dirid: 
Woods and Land; and how to Meafure Timber and other Solid Bodis, 
either by Arithmetick, or Geometry, & c. by Mr. Cook in 4to. 
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CHAP: VL 
Zoology. 


Obſervation I. I. T Have kept Leaves 24 Hours after they were gathered, and fug 
2 un Water upon them to keep them from Witbering: Yet when (will 
worm, iy out Wiping the Leaves) I Fed the Silk Worms, I obſerved they did as wid, 
Mr.giwad ag choſe freſh gathered. = 


Digger. 2. 
5. 2's. 


2. I never obſerved that the ſmell of Tobacco, or other Smells that ar 
Rank, did any ways Annoy the Worm. | | 
3. Our Country of Virginia is very much Subject to Thunder: : Andit 
- lth Thundred exceedingly when I have had Worms of all Sorts ; ſoot 
newly Hatched ; ſome half way in their Feeding; others Spinning ther 
Silk ; yet I found none of them concern'd in the Thunder, but kept to hi 
Buſineſs as if there had been no ſuch thing. h F 
4. I have made many bottoms of the Brooms (wherein hundred 
Worms Spun) of Holly : and the Prickles were ſo far from Hurting the, 


that even from thoſe Prickles they firſt began to make. their bottoms. | 8 
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IL Silk; which is the Spittle of a Worm, hath its good or bad Quality , _—_ 
ſom the Nouriſhmene the Worm receives either from a good or bad Leaf.“ $i, & 


When the Spring proves delightful and ſweet, the Worm * on a good 
and tender Leaf, free from the Prejudices of an unkind Seaſo 
ſometimes ſpoils the Leaf, by giving it a rough, groſs, and heavy Nature) 
then one may expect a Profitable Harveſt ; and in ſuch Years tis beſt to 
make a good Proviſion, for Silk will then find good Sale when moſt Abun- 
dance, and the Buyer meets with that of a good Subſtance which the Advan- 
rageous Seaſon very much contributes to; but not knowing how long it 
may laſt, about Midſummer (or St. Fobn's-Tide) they begin, in Piedmont to 
draw the Sill from its Cocon, to ſee what it yields, and judge of its Increaſe 
or Scarcity, as well as the Eſtimate of its Goodneſs and PerfeRions ; thoſe 
moſt deſirable are, that it proves clean, light, and ſtrong. | 

ln Caſe the Seaſen ſhould not prove plentiful, then they buy as faſt as they 
can old Silk, and keep as much as they can of the other, for the beft Fa- 
bricks ; that ſo they may not be obliged to hazard all their good, at the 
price of the worſt ; which is commonly practiſed : But if the Seaſon promiſe 
2preat and ſatisfactory Harveſt, they take the new, and put it apart for the 
beſt Fabrick ; not deſpiſing the old, but only laying it aſide till Proof be 
made whether the new be better or not. 


n, (which a. 252.48 


The Goodneſs of Sill is diſtinguiſhed by its Lightneſs, as the moſt Eſſen- Br the - 


tial Quality; which every Body knows carries a conſiderable Profit along? 
with it, when bought by Weight, and fold by the Yard or Aune. It is to 

be noted, that the Organcine is Superfine, it being the beſt ſort, and No, That 
the two Threads are equal in Fineneſs, that is to ſay, both alike in ſmooth- 
neſs, thickneſs and length, for the Thread of the firſt Twiſt: For the ſe- 
cond, it matters not whether the ſingle Thread be ſtrong before the two are 
joyned, unleſs to ſee whether the firſt Twiſt prove well. It is neceſſary the 
Sl be clean, the Straw Colour is commonly the lighteſt, and the white the 
heavieſt of all. It is likewiſe convenient, that the Skeans be even, and all 
of an Equality, which ſhows they were wrought together; otherwiſe with 
great Reaſon one may ſuſpect that it is Refuſe Silk, and cannot be equally 
drawn out and Spun; for one Thread will be ſhorter than the other, which 
i Labour and Lofs. It will be alſo requiſite to ſearch the Bale more than 
once, and take from out of the Parcels a Skean ro make an Eſſay ; ſor unleſs 
one buys that which one knows by Tryal, there is a Hazard of being cheat- 
ed, and fo for one ſort have another. N 


To eſtimate the Silk by Eſay, fix the Eſſay upon one eighth of a Portes n efirone. - 
hand of Sil, of 110 Aunes of Lyons in length, and ſee what it makes of *2*%. . 


Aunes by the eighth Part, the Skean which is of 80 Threads, muſt be Mul- 
plied by 110, which is the Length of the 110. Aunes, from which Num- 
ter muſt be deduced one eighth; as for Example, 110 by 80. makes 
800, the eighth Part of which is 1100 which is the eighth Part of a For- 
Now to Calculate what theſe 1100 Auner weigh, which is the eighth Part 
of a Portee, or of 110 Aunes of Lyons, it will be proper to take a Skean out =” 


Hh 
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the Parcels, which you take from out of the Bale, which you judge mu 
contain at leaſt 1 100 Aunes, to make the one eighth Part of a <a 
which Portee muſt be divided on 2 Bobbins half on each, then fix the: 
Bobbins on the Cantre (Beam.,) and from thence paſs it through the (Comb) 
” Hourdiſſoir ; this done, you cut off your Si/k and weigh it, and Multiply the 
Weight by eight, it will weigh juſt as much as a Portee of 110 Auen o 
Lyon, : Which is the general Rule of calculating, when they draw the g 
ont. By this means one may learn to adjuſt the Weight. There are gf 
- of Piedmont which are very light and clean, and to be preferred before ay 
in Sale. The Portee of Silit of the lighteſt weighs near 24 Penny Weight, 10 
25 and 26, Others 27 and 28 which Weight may be diſpenſed with, on Con. 
dition the other Qualities be as good, to wit, well wrought, even, fine and 
clean, but above theſe Mejghts they cannot be, unleſs they abate of thei 

Profit, proportionable to what they want in lightneſs. 


Tw Con. III. The Connought Worm which I find in Godartius of Inſe&: deſcribed by 
ought the Name of the El/phant Caterpillar, is reported to be the only Poyſonoy; 
M. Wil. Animal in the Kingdom of Ireland. One of them was ſent alive to me fron 
Molyneux: the Country, about 40 Miles from Dublin: The Gentleman that ſent it, had 
147" kept it above 6 Weeks in a large Box on a Graſſy Sod, now and then giving 

it a freſh Sod, and Ragwort to Eat, beſprinkling them with Dew, Some 
of theſe Worms are as thick as a Man's Thumb, and above 3 Inches 
long ; and ſome live ſo long, as to have fine Hair, thinly diſperſed over 
their Bodies. f 
The ingenious Gentleman who ſent it me is of Opinion, that the Anind 
is indeed Pernicious, if eaten by a Beaſt. For firft, the Diſeaſe, imputed to 
this Creature, feldom or never affects the Cattle but in Autumn, and then; 
only this Inſet is to be found ; Secondly, it ſeldom, or never attends any 
Cattle but what feed in low Marſhy Grounds, and there only this Animal 
frequents; Thirdly, Cows who are greedy feeders by great Morſels (by rex 
ſon of their Chewing it afterwards in their Cud) but eſpecially Swine that 
feed in low Grounds,are the only Creatures troubled by this Worm; Fourthy, 
the Worm is very rare, and ſcarce to be found in ) Years, and ſo likewil: 
is the Diftemper that proceeds from it; being rare to have a Beaſt affeacd 
of it. As to the Symptoms that attend its Venom, they are; ſwelling in tic 
lead, and (as a Peculiar CharaFerifick) the Swelling and Procidentia Ani, in 
ſo much that the Redm will hang out above half a Foot. The Effedul 
Cure applyed to this Malady in Black Cattle, is a Drench of the Herb Ben. 
Foot, Rue, Garlick, Butter and Beer; but for Swine, Raddle pounded ſmall ming: 
led with Burter-wilk. Theſe only are uſed by the Engliſh Husbandmen. But 
the Iriſh, as they certainly impute the Malady to this Inſe#, ſo they draw tbe 
Remedy therefrom : For they aſſert, that if a Hole be bored in a Tree,and 
this Creature ſtopt up therein, ſo as to ſtarve and dye, the Leaves and Bai 
of that Tree, ever after, infuſed in Water, and given asa, Drench, Cures tbe 
affected Beaſt ; and ſeveral will repair to ſuch a Tree, 10 Miles for a Cure. l. 
nother Fancy (and as ill grounded) they have, that if a Man * 


» 


—— 
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arm between his Hands, and let the expreſſed Juice dry thereon ; ever 
aſter the Water he firſt Waſhes in in the Morning, given to the Beaſt co 
Drink, Cures it. ö | 

But I am very apt to ſuſpect, That this Worm is no more Poyſon than 
other Caterpillars, But the Uglineſs of the Form (it being of a Dark, Fuſ- 
cous, and as they ſay, Poiſonous Colour,) together with its largeneſs beyond 
Common Caterpillars, has wrought ſo upon the fearful and Ignorant Vulgar 
People, that they have given it the Name of Venomous. Yet I will not con- 
ceal, what I have from another Gentleman, (but with ſome Diffidence of 
the Experiment) he gave the Juice of one of theſe Worms to one Dog, which 
ſkewed no Alteration thereon, but another Derg, to whom he gave the Skin 
of the Creature, was found Dead 3 Days after. 

But whether his Death proceeded from the Poyſonous Skin, he could not 
aſſert ; for the Dog ran at Liberty, and might have been kill'd (for ought as - 
he knew) by ſome other Accident; tho' no external Sign of any Violence 
ofler d to him did appear. | 

AB. is the Worm, lying on its Belly, long 2+ Inches almoſt, e. his Head, . 187; 
Ul. two Variegated Spots, miſtaken by the People of our Country for Eyes; | 
4 ſmall Protuberance towards its Tail, from whence ariſes a part in ſhape 
of a Horn, miſtaken for a Sting. 

Fig. 182. Repreſents the Vorm reclined almoſt on his Back, F. his Mouth 
formed like that of other Caterpillars, as it appeared in the Microſcope, ggg · 1 , 
Six (mall Horny Feet or Claws, three on each fide, as in other Caterpillars ok 9" 
bb. Eight Papille, with which he faſtens himſelf to what he goes or hangs 
on, as Childrens Suckers are faſtened to Vet- Stones, ii. two larger Papille, 
with which he does both Suck himſelf faſt, and moſt commonly there» 
— he graſps the Srems of Graſs and Herbs, to which he clings with the 

r. 


IV. The Bearers of Fruit-Trees are full of Aſperities, and not fo ſmooth ig ag 
in their Bark as the other Parts of the Tree. If after the Harveſt, and any eren, 
Time all the Winter over, you look upon theſe Bearers, through an ordinary by Dr. Geo 
Microſcope, you will find the Cavities there full of Eggs, of an oblong Figure, 277.8. 54 
and Citron Colour, eſpecially in thoſe Years and Trees, wherein the Cater- 
Jilars have been numerous: Out of theſe they are Hatcht in the Spring. 
The Seaſons which uſually deftroy them are, when there comes an early 
Heat, ſuch. as is ſufficient to Hatch them, before the coming forth of the 
Buds and Bloſſoms, and when immediately there ſucceeds a Nipping Froſty 
fir —— ſoon kills tbem. 1 SIPS | | 

Diſcovery of this Manner of their Propagation, ſeems to give light 
to theſe Conjectures 1. That we ought „ that — Inſet: ton [alerts 
are Bred of Corruption, and not Ex Ove, becauſe we cannot diſcern the par- 1 15 
cular manner of their Propagation : For the diſcovery of this you ſee is by 5 1x. 
cone, and not diſcernible by the naked Eye. 2. That the Female Inſe#s 
! all kinds of Flies and Burrerflies do probably put their Spawn near thoſe 
aces where the Eruce's, which are Hatchtof them, are to have theit Food: 


So 
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 Obſervaii V. May 27. 1671. I put a Glow Worm into a ſmall thin Box (ſuch z 
do G P;lls are ſent in,) between 11 and 12 at Night, I ſaw her Shine, through 


Þler, n. 72. Byx, and the Worm into the Paper, it ſhined through the Paper and Box both, 


| e 

So that they are to be ſearched for in ſuch Places, by thoſe who enquir 
into the Manner of their Propagation. 3. They ſeem to be fixed into th 
Cavities of the Bearers by 2 Gluten, ſo as that Rains do not waſh them of 
4. The greateſt Fraß, it ſeems, do no Hurt to the ſmall Eggs of J, 
for I have ſeen the Caterpillars Hatch, after moſt Cold and Frofty Winger, of 
thoſe Eggs which I have obſerved on the Bearers all the Winter over, ; 


Worm, by 


ar.].Tem- the Box, very clearly on one ſide, the Box ſhut ; putting whire Paper intothe 
ons 28. In the Morning about 8 of the Clock, ſhe ſeemed Dead, and holdin 
her in a very dark place, I could perceive but very little Light, and — 
ly when ſhe was turned upon her Back, and by Conſequence put into fon: 
little voluntary Motion. After Sun-ſet that Night, ſhe walked briskly up 
and down in her Box, ſhining as clearly as the Night before; and that 
when there was ſo much Day Light, that I could read without a Candle. 
29. In the Morning ſhe ſeemed dead again; at Night Recovered herſelf 
and ſhined as well as ever, through the Box, and holding a large Candi 
in my Hand, the Light of ic did not ſenſibly diminiſh that of the Cl. 
Worm. 2 : 
30. 10. h. v. I ſet the Box with the Worm in ic, about 4 Yards from me, 
= a Window, where I perceived it ſhine through the Box, for almoſt an 
our. b | 
31. 4. b. m. I found it ſhining, and obſerved icin plain Day Light, for 
about half an Hour, and then wholly ceaſing. At 5 in the Evening, the Wa 
ſhined pretty clear, in a very lightſome Room; at which time the Sun 
ſhined gloriouſly into the Room. Some time after ſhe ſhined little, having 
contracted her Body into a bending Poſture, the Light ſcarcely ſo big #1 
great Pins Head: But upon touching of her, ſhe extended her ſelf, walkel 
in her Box, and at firſt extent ſhined as gloriouſly as evec. 
N. B. I never ſaw her Shine without ſome ſenſible Motion, either in her 
Body or Legs, in her cleareſt Shining ſhe extends her Body a third part bt 
yond its uſual Length; and, if my. Senſes ſail me not, ſhe emits aſenlibl 
Heat in her clear Shining. | | | 
Jun. 1. Upon ſeveral Tryals of Different Poſitions, I find her not to ſhins 
0. 5b. p qoʒ y ſometimes when in Motion: But I could never yet ſee her ſhine, when 00 
in Motion of ſome part. 2. | 
Fun. 8. Putting her into an Urinal of white Glaſs, at ꝙ a Clock at Nigit 
| ſhe crawled nimbly into it, and extended her ſelf beyond an ordinary Lengi 
yet her Shining was nor fo clear, as in her Box when opened. Putin 
the Urinal into the Water for about half an Hour, it gave a very delightfu 
Irradiation of the Water. When this Light ſeemed wholly Extin@, althoug) 
it was in Motion, if I depreſſed the Urinal into the Water, till the Boron 3 
moſt touched the borrow of the Baſon, I could (upon looking in at the 9 
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che Urinal) ſee a very fair Light; but upon lifting the Gloſs out of the Water, 
I could diſcern very little ſhining. Then putting her into her Box, ſhe did 
in about a Minutes time, for I cryed it twice over, by a Watch, almoſt 10 
times increaſe her former ſhining in the Urinal. 


14. The Worm ſeemed Dread, and being ſhut in a Box, would give no 
Light, though it was betwixt 9 and 12 a Clock at Night: But in the un- 
covered Box, or in the Urinal, ſhe did ſhine faintly, and the Light was of a 
far different Colour from what ic was formerly. 

15. I couched her with a Needle gently, whereupon ſhe ſtreeched out one 
of her Legs, and by it, when I inclined the Poſition of the Box, ſhe ſtayed 
her whole Body from falling. Before I prick'd her, ſhe did give a little ſhin- 
ing in her uncovered Box, but none through the Ui: Only if you 
looked in at Top, a little ſhining was ſeen: Upon pricking her, [ did not 
ſee her ſhining encreaſed. | 

16, 1 diſcerned a little ſhining only within her Box: Upon 7 1 
could diſcern no Motion in her; but the Scale next her Tail, was ſen - 
ſbly more extended a 3 of an Hour after I pricked her than before, 

NB. Theſe laſt 3 Days, ſhe lay continually upon her Back with her Legs 
contracted, except only the time mentioned June 15. of my pricking her. 
Lam afraid to conclude her dead, June 16. having been informed by Mr. 
Th, Halleback of Cald-Newton near Aelton- Maury, that he kept a Gli. 
nm near 6 Months in his Parlour Window, which would ſometimes 
ſeem dead for many Days together (if I miſtake not, he ſaid Weeks) and 
afcerwards both Walk and Shine again. 


VI. The Cicindels Volant, or Fhing-Ghw-Worm, is very rare in land, n. tying 
— have happened to catch of them twice at Northew in Hertfordſhire :5 NM da 
irſt about Miaſummer 1680, and for a Fortnight in June 1684. They flew W. ier. a. 
about the Candle as ſoon as it grew dark; at both which times, the Wea» 76. 7. 541 

ther was very Hot, and it may be it "rc only at ſuch Seaſons, tho' the 
Animal be eaſie enough to be met withal Winged, when it ſhines not, and 
without Wings ſhining, which is the common Gl. worm. | 
The Deſcription of it by Aldrovandu: agrees very well with the Animal: 
But both Moafet and bo. Bartholin are miſtaken, in allowing the Male only . der. 
to have Wings, The contrary was known to Fulius Scaliger: And I once 5, L. 
caught the Male and Female coupled, and could obſerve no difference Dye nachos, 
ween them, except in Size, (the Female being a little the larger) for they mae 
both ſhined alike. It's Light was very Vivid, ſo as to be ſeen plainly when a 
dle was in the Room; but the Vibrations thereof were unequal, and 
the colour Greenſh, like that of the Creeping-Glow-Worm.. The Luminous Pars 
"as two ſmall Specks on the underſide of the Tail, at its End. The 
hing continued for a little while after the Tail was cut off, tho! it ' ſen- 
idly decayed, till at laſt it went quite out. Poffibly, the uſe of this 
Light is, to be a Lanthors to the Inſe# in catching its Prey; and to diret 
courſe by, in the Night: Which _ made probable, by the Poſition of it 
S eee on 
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oft the under Part of the Tail, ſo that by bending the ſame downwarg (a 
I always obſerved it to do) it gives a Light forward upon the Prey or Ob. 
jects, the Luminous Rays, in the mean time, not being at all incommodicy; 
to its Sight as they would have been, if this Torch had been carried befyre 
it. This Conjecture is alſo favoured by the placing of the Eyes, which x: 
on the under Part of the Head, not on the Top. I obſerved alſo, that i 
could, and did, by ſome Contrivance, cover its Light, and make a kind 
of Dark Lanthorn. 42 | | 

Fig, 183. Hg. 183. Shews the In/e# upon its Feet, with the Back upwards; where 
it appears to be of the Beetle kind. It is of a dark · broun Colour, unpo. 
liſh'd.: when the Caſe-wings are opened, it extends two very large Meir. 
our Wings, faſtened to the upper part of the Thorax. It's Head is covered 
as it were, with a Shield, or Broad-brimm'd Hat. ; 
Fig, 184, . 8-384: Repreſents it laid on the Back, to ſhew the two Eyes under 
ehe broad Covering. End are Black, and very large, making almolt the 
whole Head; there being little elſe to be ſeen. Thefe are Moveable, ſo 
that the Animal can thruſt them forward to the Edge of its Hat, From 
between theſe, are diſcovered 2 Hairy Feelers, or perhaps Brufhcs to 
cleanſe the Eyes. Between theſe Eyes and the Thorax lies the Mouth. On 
the Thorax are 6 Legs, almoſt all of a length. The Tail is made of Seren 

Shelly Rings; at the laſt of which are Viſible, the two Shining Point, 
N. 185. Bg. 185. Shews the Inſe# on its Back, as it was ſeen through 2 4 
| croſcope When Dead; where 44. Repreſents the two long Horns, Feeler, 
or Bruſhes, conſiſting of ten Roundiſh Joints, beſides the firſt, which is 
as long as two of the reſt ; they are all Hairy, and like thoſe of ſome 
Butter flies; for all have them not. B B. The Broad Covering, or Hat, 
over the Head, which ſhewed of a Speckled Brown, and Yellowiſh Ce- 
Jour, like Tortoiſe-Sbell. C C. The two Eyes compoſed” of Innumerable 
ſmall Glaſy Hemiſpheres in Rows ; as hath been obſerved by the ingenious 
Mr. Hook, in his Micregraphy, to be the make of Inſe#s Eyes, ſo to ſupply 
the Defe& of Motion in their Fyes by the Number of Pupillas. I hart 
ſeen theſe Spherical Bodies in the Eyes of ſome Butter-flies, ſet in Circle 
not in Rows; with long Hairs growing out of each ſpace, left by the Cote 
- -nexion of three Hemiſpberes. DDDDDD. The Legs of a Shelly make like 
Lobfters, and ſo Jointed, As well in this as other Flies, they are covered 
with many Stiff Hairs, tho' not ſo full as thoſe of the Blue-Fly, Figured 
_—_— by. Mr. Hook. The Mechaniſm of the Feet, as I cake it, are much the ſame; 
only what is there called the Parrexs, were here wanting (if not broken off, 
as. believe they were not,) and their uſe ſupplyed by the Gibbons Part 
"vhs by ddd. The Talons eecece. of the Feet were ſhining, 


 andivery Sharp. Pointed... The Legs were. of two long Joints, and de 
A of 4 more, Veſides that which was Armed with the Talon. Thek 
d. to be Joynted one into Another, and were all thick beſet vi 
its or Briftles, E. The Thorax of but one Shell, of a Poliſh'd Copper ye 
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fuck full of Tapering Briſtles, a ſmall dent being diſcernable in the Shell 
wherein each grew. F. the Tail, conſiſting of 7 Rings of the ſame browaiſh, 
Colour; without Hairs except on their Edges, which were ſet with them 

like a thin Fringe, as the Tails of Lebſ ers, &. are. Theſe Rings were of 
an unequal ſhining Shell-Cover. ff. The Back or upper Part, of two or 

three kings of the Tail, turned up to ſhew the Work of the Shell on that 

fide, On the inſide of the Laſt of theſe was the Light placed tho' there 

was now nothing to be ſeen, except that part being a lictle lighter colour d 

than the reſt of the Tail. G G G. the Membranous Wings, in every particu- 

lar like thoſe of the Blue-Fly, with Hairs upon the Veins, or Quilly parts, 

HH. the inſides of the Caſe wings, which were Hairy, pointing all down- 

ward, the outſide of theſe Caſe: is alſo very Briſtly. | 


VII. In the Harveff Time, 1666. the Sickneſs raging then at Cambridge, 8 
at Baſſenburn in Cambridg ſhire there were Millions of Maggors on the Corn], — * 
Lands ; and in their Barns too, the Floor would bs cover d with them that Lier. a. 140 
ell from the Carts, The Maggets were about half an Inch long, no thicker 
than a Pigeons Feather, of a White Colour, ſomewhat ſhaded with an 1/abel/a, 

or faint Yellowiſh ſtripes, the length of che Worm; they had 14 Feet, after 

he manner of many Caterpillars, and I was almoſt Confident would have 

produced ſome ſort of Mvrb. I took up about a Score of them, and put 

hem into a Box: but they immediately offended me with an ungrateful and 

ſtrong Stink, which yet is not uſual to the Carerpillars- kind. After two Days, 

I rid my ſelf of them, and only obſerved, that the Excrements which they 

oided, were little hard Pellets of pure white Flower, like that of Barley. 


VIII. Some few Years ſince there was ſuch a Swarm of a certain ſort of gem F 
%% in New England, that for the ſpace of 200 Miles they poyſoned and ge, 
feſtroyed all the Trees of the Country, there being found innumerable lit- n/a. = 

je Holes in the Ground, out of which choſe Inſe#, broke forth in the fi d. 


orm of Maggots, which turned into Flies that had a kind of Tail, o. 8.9. 137, 


r Sing, which they ſtuck into the Tree, and thereby Envenomed and 
led it. | 


IX. The Libells is a Flying Inſe#, called in France, Demoiſelle, ſrom the 27 1 fl. 
ariety of its Colours, Tranſparency of Wings, and its ſtately Flight. They dn, u. 255; 
lo call it Pearle, from the Figure of its Head, or rather from the round- % 

eſs and Colour of its Eyes. It is divided from ſpace to ſpace into Rings, 

dy means of which it compoſes Angles with its Body, whole Lines it can 


nake longer or ſhorter as it finds occaſion. 


Theſe different Sections ſerve to the Motion of this Inſe#, as we know 

be Tail doth in Birds, and as they are Lengthned or Contracted, they 

ary themſelves according to their Various Inclinations, the Point or 
ater being fixed between their * All Modern Naturaliſts * 
eeee 2 t 


(764) 
the greater fort of Libellæ are Generated under Water, wrapt up in a Mas 
brane, which at length diſſolves and turns to nothing. | 

When the Young Libells is ready to quit its Caſe, it Dilates its Belly, thy 
the Water may enter in at the Anus upon the Inreftines, then it Compreſle; i 

ſelf to Circulate the Water, which it Expels, and ſhoots out a great way 

It receives more Water into its Inteftines, and Ejeds it after the ſame Manner 
It continues this Action with great Force for ſome time, and makes the 
Water Circulate in the Veſſel. 

To ſatisfy my ſelf that it took the Vater in at the Anus and not at the 
Mouth, I put a Libella upon my Finger, which I held faſt by the Lg dip 
it under Water with its Head downwards, the Ann, being even with the 
Water, ſo that it might get into the Inteftines which it caſt out a good wy 
I drew my Finger alittle further out, ſo that the Water could not enter x 
the Anus, and the Fly continued its Motion, but ejected no Water, My 
Opinion is, ſhe does this in order to Cleanſe her ſelf from all Excrmenyin 
that Element, where ſhe leaves her old Robes, to appear in a more Glo. 
rious and new Form in the open Air. 

There are a great Number of ſmall Veſſels which clofely unite the Body 
of the Libella to its Caſe : It is neceſſary that theſe be dry, that they muy 
the ſooner break when it makes its efforts to get out of its Caſe, which 
eannot come to paſs as long as there is any Aliment in the Inteſtine to afford 
Nourifhment to the Caſe, and its Strings. And perhaps this is the Reaſon, 
why no Inſe#: will take any Food, when they are going to Change their 
Forms: And if they do not cleanſe themſelves, as the Libella's do, yet they 
Ray a great while longer, before they Change, without any Aliment ; the 
—.— is no longer than half a Day in quitting its Caſe, and taking it 
Flight. 

o know the Cauſe of its exceeding Swift and Whicting Motion, we mul 
cut the Skin of the Libella, which is very fine, all along the Back, and be 
fure to bear the Point of the Scizzars upwards, leſt we cut the Interiout 
Parts, We muſt alſo draw the Skin to the Right and Left Hand, and fi 
it with Pins upon a Table, that we may Diſcover the 16 Muſcles, which he 
between the Hing and the Legs, (8 on each fide) of the thickneſs, length 
colour, and almoſt Figure or Shape of a Grain of Barley, Contiguos 
to one another, and without Adherence, We may obſerve that ea 
Myvſcle is compoſed of many Fleſhly Fibres, which do not. ſeem to be Joyne 
together, but Terminate Round at the ends of the Aduſcle where they con 

e a Common Tendon; ſo that one might diſcern any of theſe Fire tobe 
a fmall Meſcle, of which the chief is Compoſed. The uſe of theſe Ms 
ſeem to me very Particular: For the ſame Muſcles. which flutter, the Wt 
ferve alſo to ſtir the Legs. The upper Tendons of the Muſcles enter into is 
Wings, L believe the ſame which the Fibres: Compoſe, and the lower en 
a good way into the Legs ; yet the contrary. Motions of theſe Org # 
not at all hindred, for as long as the Wings Play, the Feet lie fil, 
ſerve for a Prop to the Muſclts which ſtir the Ving: ; and when the Re 
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in Aion, the Wings are quiet, and in their Turn ſerve to ſupport the 
T,ndons Which direct the Feet. 

The Eyes are like two thick oblong Pearls which begin at the Fore- 

of the Head, and end in the hinder Patt; their out ward Membrane is 

dry, thin, tranſparent, and incloſes a ſmall ſoft Ball, filled with a ver 
hack Liquor ; two ſmall Canals fill'd wich Air, enter into each of theſe 
Eyes, and run along to the great Channel, alſo furniſhed with Air ; which 
companies the Inteftine from the Head to the Tail. This Structure made 
me think, that the Libella could derive the Ar contain'd in theſe Canals in- 
to the Eyes, to give it a greater Convexity to behold Objects that are very 
near : And on the contrary, the Air is forced out of the Eyes again to 
fatten them, when they look at remote Objects. And my Conjecture is not 
altogether frivolous, for having blown into the thick Canals, which are a- 
bout the middle of the 3 the Eyes became conſiderably tumified and 
by _ the Air return they became flat again. If we leave a Libella 
dead for ſome Days, the internal Parts will putriſie, and come to nothing: 
— Canals will remain entice, and as ſolid and firm as they were 


X. Whether there be any 9 or Anomalous Generation of Anj- 0 tonne 
mls, as hach been the conſtant Opinion of Nataraliſts heretofore, I think tion, by l- 
there is good Reaſon to queſtion. It ſeems to me at preſent moſt probable, 2 74% 
that there is no ſuch thing, but that even all [»/e&s are the natural Iſſue 
of Parents of the ſame Species with themſelves. | | 

Fr. Redi hath gone a good way in proving this; having cleared the c. r 
Point concerning Generation ex Materia Putrida. But till there remain?“ 
two great Difficulties ; the Firſt is, to give an Account of the Production 
f laſects, bred in the By- Fruits and Excreſcences of Vegetables, which the ſaid 

i doubts not to aſcribe to the Vegetative Soul — the Plant that yields 
hoſe Excreſcencies ; but for this I refer you to Mr. Lifter, The ſecond is, 
d render an Account of In/e#s bred in the Bodies of other Animals. 


XI. 1. M. Verney, a French: Apothecary at Monepelier,. having deſcribed mms 
e Grain of Kermes to be an Excreſcence growing upon Hood, and often up- % ne 
n the Leaves of a Shrub, plentiſul in Languedoc, and gathered in the End o ft ., by 
f Mey, and the beginning of June, full of a red Juice; ſubjoyns two uſes — 
ich that Grain hath, the one for Medicine, the other for dying of Wok — 
or the latter uſe, they take the Grain of Kerwes, when ripe, and ſpredd 
{ upon Linen, and at firſt, whilſt it abounds moſt in Meiftere, tis turned: 
vice or thrice a Day, to prevent its Heating; and when there appears red 
owder amongſt it, they ſeparate it, paſſing it thro' a Searce ; and then a- 
Nin they ſpread abroad the Grain upon the Linen, until there be perceiv d 
= lame Redneſs of the Powder; and at the End, this red Powder appears 

ur, and on, the ſurface of the Grain, which is ſtill to be paſſed through 
deuce, Kill ic render no more. | g Ag | 
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In the Beginning, when the ſmall red Grains are ſeen to move, x11, 


will do, they are ſprinkled over with ffrong Vinegar, and rub'd between Os 


The luſect 


Hand. If this red Powder ſhould be let alone, without pouring Vinegar, 0 
fome other acid Liquor upon it, out of every Grain there would be formel 


a little Fly, which would skip and fly up and down for a Day or two and 
at laſt changing ics Colour, fall down quite dead, deprived of all the Bit. 


terneſs, the Grain, whence they are generated, had before, 


' | The Grain being altogether emptied of its Pulp or red Powder, tis wafhy 
in Wine, and then expoſed to the Sun; being well dryed, tis Rubbd in; 
Sack to render it bright, and then tis put up in ſmall Sacks, putting in ide 
midſt, according to the Quantity the Grain has afforded, 10 or 12 Pound 


(for a Quintel) of the Duſt, which is the red Powder, that came out of i; 


And accordingly, as the Grain affords more or leſs of the ſaid Powder 
Dyers buy more or leſs of it. my Þ 
\ *Tis to be noted, that the firſt red Powder which appears, iſſues out of the 


Hole of the Grain, that is on the ſide, where the Grain adhered to the Play, 
and that that, which about the end appears ſticking on the Grain, hath been 


alive in the Hui, having pierced its Cover; tho' the Hole, whence ic com- 
monly iſſues, remains cloſe, as to the Eye. | 
2. Some Years ago, I gathered off our Engliſh Oak, round Worm Hull, 


Hucks of the very like Kermwes Berries; and I have often obſerved on Plumb Trees, and Cho. 


Kerwe: hind, 


by Or. M. 


y trees, alſo on the Vine, and Cberiy- Laurel, certain Patellæ or flat Hush, 


Lifter v. 41, Containing Worms, which, (or at leaſt the Husks) will ſtrike a Cornatin 
Þ-2i65.v. With Ly and Stand. In May 1671. I obſerved the ſame Patellæ, or Husłs in- 
7 *'77: differently on Vine-branches,' Cherry. Laurel, Roſe- Buſhes, Plumb-Trec, 


and the Cherry- Tree. The Figure of the Husks is round, ſave where it cles. 
ved io the Branch; for Bigneſs, ſome what more than half a Gray- Pea: Thele, 
I ſay, cleave to their Branches, as Patellæ do to Rocks ; for Colour, they ate ol 
a very dark Ch. ſuut, 'extreamly ſmooth, and ſhining Membrane like. Thi) 
adhere moſt commonly to the underſide of a Branch, or Twig, and ſo in 
beft fecured againſt the Injuries of the Weather ; as too much Sun and Ran, 
They are well fafen'd to the Branches ſingle, and ſometimes many in Comps 


ny. They are ſeldom found without Vermin, as Piſmires, & c. which | gueb, 


pierce them, and prey upon them, If you cut off dexterouſly the top ofthe 
Husk with a Rozor, you'll find ſometimes:5 or more ſmall white gg d 


the Waſp, or Bee-kind, that is, ſharp at both Ends. If when you have clear 


ed the Husk, you rub the empty Membrane upon white Paper, it will ſce 
ly and copiouſly tinge the Paper with a beautiful Purple, or Murrey. 


n:73-p2156 Fan. 10. 1671. I found ſeveral of theſe Patellæ Kermiformes hatched in 2 Bu, 


un. 76, p. 2294. 


where I had purpoſely put them, they prove a ſort of Bees, but certain) 
the leaft that ever I yet ſaw of that Tribe, as not much exceeding in that 
whole Bulk the halt of a Piſmire. They are very compact and thick for the 
Bigneſs, of a coal-black Colour. There is a remarkable Spot on their B, 
white, or ſtraw-colour, large and round. The upper pair of their Hing 1 
ſhaded, or dark ſpotted, the undermoſt Pair are clear. We may entine 


them, according to our Cuſtom, Apiculæ Nigra, macula ſuper Hines HY 


„% 0 . 


ev 
— 


= 
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ante inſignite, e patellis froe Favis membranaceis, veri Kermes, fimilibus, ſuaque 
4/10 pur pura 3. Cerafi aut Roſe aliarunroe Arborun Virgis adtextir, 
luſæ. 1. 
. f. to be further obſerved, 4115 3603 . 
x. That choſe that look the blackeſt, yield the deepeſt and beſt Pur- 


F 2. That as the Fees come to Maturity, the Dye ſeems to be ſpent, and 
the Husks grow dry. | | | 
3. That the yowng ones make their Way out at ſeveral ſmall Holes, that 
Hole in ſome of the Shop Kermes, being accidental only and ever on the 
ottom pare cleaving to the Branch, and the Time of gathering them for 
alour; is without Doubt before they are pierced; and whilſt the Animal 
yet in Vermiculo, and confequently the Hus entire, | © * ud 
We compared theſe Purple Kermes with the Scarlit Kirmes or Gtains of the 
hops, and found them in every Point to agree, ſave in the Colour of their 
vices; and particularly, (finding in ſome Parcels of the Shops many yet 
ticking to little Twigs of the 1/ex) we confidently affivm, that thoſe, as 
ell as ours, are only contiguous to the Ilex (Branches, and are not Excre- 
e of the Tree, much leſs Fruit or Berries, by which abuſive Names 
hey. have been too long known; but that they are the Artifice and ſole 
Vork of the Mother Bee, in order to the more convenient Hiving and 
ouriſhment of her Young. oh | = 
Theſe things are alſo certain, vix. nig ch eg 71 
1. That we have ſeen the very Gum of the Apricock and Cherry Laurel 
en tranſudated, at leaſt ſtanding in a Chryſtal Drop upon ſome, though 
ery rarely, of the Tops of theſe Kermes. Lg | ws 2 
2, That they change Colour, from a yellow to a dark brows, and that they. 
em to be diſtended, and to wax greater, and from ſoft to become brittle. . 
3. That they are filled with a ſort of Mites, concerning which Jam pretty 
ell aſſured by my own, and alſo by Dr. Jobnſon of Powfrer's more accurate 
licreſcopical Obſervations. IR ans hem um 
4 —— Bee Grubs actually feed on Mites; there being no other 
DOG them. a = 5 v1 S433 e504 
j That there are other Species of Bees-or bat nee by me: 
cribed, which are ſometimes found to make theſe Micts- their Food. 
Ir. Fobnſon having opened one Husk, with only one large Maggot in it. 
6. That there are probably different forts of ite, in theſe Husks making 
fibly different Species of Kermes ; For ſome I have found to hold Carnarion : 
rd Miter encloſed in a fine white Cotton, the whole /Husk-ftarting 
om the Twig, ſhrivelling up and ſerving only ſor a Cap er Cover to that 
mpany- of Mites. Other Mites Ihave ſeen white, and: which is moſt 
ul, the Husks continuing entire, and not coming away from the Twig 
ey adhere to, and but little Cotton at the bottom. 
7- That the ſhrivell'& Cap, to be found upon the Mites-incloſed in the 
ton, as alfo to the Whole Huak it ſelf; if taem curly. in April, H . 
4+ keis mii 11:54 3 j 
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will (dried in the Sun) ſhrink into the very Figure of Cochinee! + Wh. 
we gueſs, that Cochinee] may be a ſort of Kermes, taken thus early u 


ſun-dried. | 
I conceive that the ſmall Scarlet. powder, mentioned by Mr, Versen, i. 


be underftood of thoſe Mites,and that they are to be diſtinguiſhed fro the 
Bee Grubs, which are changed into the Skipping Fly, that is, the z,, for 
b 


Kind at leaſt, here deſcribed by us. 


Ofevains XII. r. The Account I have given of the Purple Kermer, both girg 
Suden clear Light to the Diſcovery of the Nature of the Scarlet Kermes, 3 Thin 
de and in: Wholly unknown tothe Ancients, and alſo is an evident inſtance, that ſome 
ed (Se Things confidently believed Vegetable Excreſcencies, are no ſuch mater 
By Dr. M4, but artificial Things, meerly contiguous to the Plant, and which have 0 
4. 2256. other Relation to it, than the Patella Shell- Fiſn to the Rock it cleaves u 
2: Generally, Inſects Eggs laid upon the Leaves of Plants, their reps 

n;76.p 2284 Five Worms feeding on them, do not occaſion or raiſe Excreſcencies 
Thus, for Example, the Eggs of the common red Butterſiy, laid uponthe 
Neth, are thereon hatched without Bliſtering che Plant into an Excre. 
ſcence ; and the Riff haired, or prickly Caterpillars, hatched from thel 
Eggs, feed upon the Leaves without any ill Impreflion, Pundure, « 

Prejudice, ſave that they make clean Work, and eat all before chem, 
3. Some Inſe# Eggs laid upon the Leaves or other part of Plants, don 
ſoon as hatched, pierce and enter within the Plant to feed. 1 had a cm- 

vincing inftance to the Truth of this Propoſition. 

May 22. 1671, When I obſery'd on the Back or Underſide of the Lea 
of Atriplex Olids, certain ſmall milk-white oblong Eggs; on ſome Lene 
4, on others fewer, or more. Theſe Eggs were on ſome Plants yet »nbatck, 
but on many of the ſame Plants I found the Egg-ſhells or Skins yet adber 
ing to the Leaves, and the little Maggots already entered, thro' I knoy 
not what inviſible Holes, within the 2 Membranes of the Leaf, ul 
feeding on the Ne or ſubſtance of the Leaf ; in other Leaves ofthu 
Plant I found thoſe Maggots grown very great, and yet the two Men- 
branes, that is, the uppermoſt and undermoſt Skin of the Leaf entire, bit 
raiſed and hollow like a Bladder. Note, 1. That thoſe Maggots were of 
Conick ſhepe. 2. That in Juiy they ſhruak into Fly Cbryſalis, and according 
__ ly came to Perſection; And to this unobvious Way of Feeding we din 
5 we may Refer all worm Eaten Fruits, Woods, 8&c. ir 

4» Worms feeding within ſome of the Parts of ſome Plants, do cauſe E 
creſcencies; Thus the Heads or Seed Veſſels of Papaver. Spart. Sylv. Eu 
Sc. are disfigured for having Worms in them, and grow thrice as big f. 
not ſeiſed ones. This is alſo plain in the Excreſcences of Pſeudo-Ter® 
and Barbaros. 

5. The Subſtance or Fibrous Part of many vegetable Excreſcencies ſeen 
notto be the Food of theWorms found in them ; that is, the Worms in tho 
vegetable Excreſcencies which produce Ichnewmons, (to which kind of mn Ts 

we would limit this Propoſition) do not ſeem to devour the _ 
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Fibrous part of them, as other Worms eat the Kernels of Nurs, 8&c, but 
hatever their manner of Feeding is, (and we doubt not but they are nou- 

iſh'd in and upon ſome yu of them) the Vegetable Excreſcences ſtill migh- 

ily increaſe in Bulk, and riſe as the Worms feed. And it is obſervable ( to 
adeavour a Solution) that ſome of the Ichneumons delight to feed on a li- ;,, q 
guid Matter, as the Eggs of Spiders, and the Fuices, if not Eggs, within the x1v. 
odies of Caterpillars and Maggets. Whence we conjecture, that thoſe of the 

ime Genus, to be found in Vegetable Excreſcecnes, may in like manner ſuck 

n the Juices of the equivalent Parts of Vegetables. And this the dry and 

hngy Texture of ſome of thoſe kind of Excreſcences ſeem to evince. For 

you Cut in pieces a wild Poppy Head, for Example, (or the great and ſoft 

alls of the Oak) you'll find in thoſe Partitions, wherein theſe Worms are 
aged, nothing but a pithy Subſtance, like that of young Elder; and if there 

hance to be any Cells yet unſeiſed, which I have ſometimes obſerved, the 

eds therein will be found yet entire and ripe ; whence tis very probable 

at they feed upon, or ſuck in by little and little, the yet liquid Pulp of 

he tender Seeds, and leave the Subſtance, or fibrous Part, to be expanded 

to an Excreſcence. 


XIII. In ſome Aleppo Galls, which the Inſects had not eat their Way out The Hen. 
l found a ſort of Bee reſembling the ſmall ſort of our wild Bees which Eartb, Bes. Jie, 
hey have long Wings, a deep Belly, and on the Back, near the Commiſure 945.75. 
the Body, it is of a greeniſh black, the reſt reddiſh, near a Cinnamon Colour. | 
Theſe Ga/ls are very gummy, and the Cavity round them was ſo extream- 
gummy, that not the leaſt Room or Entrance of it appeared, tho' the Bee 
as beginning to make its way out. Some of the Galli had a Stem to them, 
d may give ſome Light to the Reaſon of Life, that the Armoſpherical Air 
not neceſſary to the Eſſence, before the Organs of the Body are employ'd; 
t that that is maintain'd by a ſubtler Air, that pervades more minute 
ores, as it is conveyed to Fiſh through the Water. 
| have alſo found in the grayer ſort of Gall, not ſo rich in Gum, a ſmall 
of a bright Green, 


XIV. 1. As I remember, Mr. Lifer's Opinion is, that the Muſtæ Ichneus ichneumon 
me: lay their Eggs in the Bodies of Caterpillars; which I look upon as very Web, ud 
igenious and true. Theſe Ichneumones have all 4 Wings, Antenne like Bees; of — -oaxg 
cir Body hanging to their Breaſt by aſlender Ligament, as in Waſps ; moſt, g. i 
not all, had Stings, and are made of a Meggot that ſpins herſelf a Thee of cup. 
fore ſhe turns into a Nympha., There is great variety of them, ſome breed 7» by Mr: 
Bees do, laying an Egg, which produceth a Maggot, which they feed till bh y, a 
comes to its full growth; others, as we gueſs, thruſt their Eggs into?) “ #279 
Ian's, the Bodies of living Caterpillars, Maggots, & c. For, it is very ſurpri- 

ng to obſerve, that a great Caterpillar inſtead of being changed into a Butter- 
according to the uſual Courſe of Nature, ſhould produce ſometimes one, 

metimes 2 or 3, and ſometimes a whole Swarm of Ichneumones. I have ob- 

ved this anomalous Product ion in a great many ſorts of Caterpillars, both 
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hairy and ſmooth in ſeveral ſorts of — ont which is moſt ſtrange in one 
Water Inſect. When there come many of theſe Ichneumon Maggots out of the 
Body of the ſame Caterpillar, they weave all their Tbeca's together into one 
Bunch, which is ſometimes round, with a Web about it, juſt like a Bag of pi. 
| ders Eggs. But none of them feed upon the Spider's Eggs; but it is the 
ſimilitude of thoſe Th:ca's conglobated together to the Eggs of Spiders, 
that hath occaſioned this Conjecture. 
One of the green Caterpillars, common in the Heaths in the North, went ſo 
far on to her natural Change, that ſhe made herſelf up into a great biown 
bees almoſt of the ſhape of a Bottle, which was filled with a Swarm of Ich. 
neurones ; and I have obſerved in 1 or 2 other ſorts, that from the very Aur. 
lia it ſelf hath come an Ichneuwmon ; which is very odd, that the Caterpillar, 
ſtung and impregnated by the Ichnewmons, ſhould be yet fo far unhurt and 
unconcerned, as to make herfelf a Thecs, and to be turned into an Aurelia. 

I have often ſeen a great khneumon dragging a Caterpillar in the Highway, 
This Year, 1671, Mr. Wray, in company with another ingenious Neighbow, 
obſerved one hailing a large green Caterpillar, much bigger than herſelf 
which after ſhe had drawn the length of a Pearch, ſhe laid down, and then 
takes out a little Pellet of Earth, with which ſhe had ſtopped the Mouth of 
a ſmall Hole, like a Vorm bole, then the goes down into it, and ſtaying avery 
little, comes up again, and draws the Erwea down with her into the Hole, 
and there leaves her ; and afterwards not only ftops, but fills up the Hole, 
fometimes carrying in little Clods, and ſometimes ſcraping Duſt with her 
Feet, and throwing it backwards into the Hole, going down after it herſelf, 
to ram it cloſe. Once or twice ſhe flew up into a Pine- tree, which grew juſt 
over her Hole, perhaps to fetch Cement. When the Hole was full, and even 
with the ſuperficies of the Ground about it, ſhe draws 2 Pine tree Leave, 
and lays them near the Mouth of the Hole, and flies away. Not taking 
notice that ſhe came any more in 3 or 4 Days, we digg'd for the Caterpilla, 
and found it pretty deep. I put it into a Box, expecting it would hare 
produced an Ichneumon, but it dried away, and nothing came of it. 

We lately obſerved a ſort of Ichneumons, or rather Veſpæ, which prey upon 
feveral ſorts of Flies; when they fly wich them, they hold chem by the Heads, 
and carry them under their Bellies, Theſe make Holes a great depth inthe 
Ground, in which they lay their ung, and feed em with the Flies they catch, 
creeping backwards into the Ground, and drawing the Flies after then. | 
ſuſpe& they may at firſt lay their Eggs in the very Body of a Fly ; but ont 

Fly, being not enough to bring the young one to its full growth, they fe: 
it with more, Their Thecs's are at laſt all covered over with the Vg, 
Legs, and other Fragments of Flies. | 
Non, 2. This kind of Inſe& is one of the greateſt Puzzles in Nature, ther 
— being few Excreſcences of Plants, and very many Births of Inſects, where 
in thele ſlender Waſps after divers ſtrange ways are concerned. 
*Tis true, the Swarms of theſe I:hneuwons, coming out of the Sides of C- 
rerpillars, do immediately make themſelves up into Bunches, and each pit 
ticular Thecs, from the Cabbage Caterpillar, (for Example) is wrought abou 
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with yellow Silk, as thoſe ſrom the black and yellow Jacobs Caterpillar 
with White ; but as for Web to cover thoſe Bunches of Tbecas, I never ob- 
ſerved it but in the green Caterpillars, ſo common in our Lincolnſhire Heaths, 
which are fixed co Bents or other Plants. Theſe in Truth never but de- 
ceived my ExpeRation, for I verily thought I had found, when l firſt ob · 
ſerved them, a Caterpillar equivalent to the Indian Silk worm ; but having 
cut them in two, and expected to have found a Caterpillar's Chry/alis in the 
middle, there | prep themſelves a Swarm of /chneumons. Theſe are as 
large, many of them, as my Thumb ; that is, at leaſt 4 times bigger than the 
Folliculus or Egg Bag of any Engliſh Spider I ever ſaw yet. I have had them 
in ſeveral Boxes, ſome 8, ſome 10, ſome 12 days in Yermiculs, feeding upon 
the very Cakes of Spiders Eggs, before they wrought themſelves Thecs's for 
further Change ; and they ſeldom exceeded the Number of 5 to one Cake 
of Eggs, &. So that you may aſſure Mr. Willowghby, this is no ConjeRure, 
tuta real Obſervation. 

Concerning the Name iplwwer, I refer you to Mr. Ray, who is another He- 
hcbius; and we have Obſervations enough to make us believe, that thoſe very 
Inſe#s we have treated of are, for kind, the Ichneumones of the Ancients. 


Inſe&s, nouriſhed within the Bodies of other Inſects, even as Ichneumones 
are, within the Bodies of Caterpillars. I find many Particulars collected by 
the Induſtry of Aldrovandus, concerning this Inſect: But our own Obſer- 
yation is this, 

April 2. 1672. There was thrown up out of the Ground of my Garden, 
2 certain coal-black Beetle of a middle ſize, and flat ſhape, and which I 
have obſerved elſewhere common enough. I diſſected ſome of them, and 
was ſurprized to find in their ſwollen Bellies of theſe Hair Worms, in ſome 
z, in others but only one. Theſe Particulars we carefully noted: 

1. That upon the Inciſion, they crawl'd forth of themſelves. 

2. That putting them into Water, they lived in it many Days, and did 
ſeem to endeavour to eſcape by lifting up their Heads out of the Water, 
and faftening them to the Sides of the Veſſels ; very plainly drawing the 
reſt of their Body forward. 

| That they cannot be ſaid to be Ampbiihena, but do move forward 
only by the Head, which is fairly diſtinguiſhable from the Tail by a no- 
table Blackneſs. ; 

4 That the 3 I took out of the Body of one Beetle, were all of a dark 
Hair Colour with whitiſh Bellies, ſomewhat thicker than Hogs Brifles, but 
[ took out of the Body of another Beetle, one that was much thicker than 
the reſt, much lighter coloured, and by Meaſure juſt 54 Inches long, 
Whereas all the reft did not exceed 3+ Inches. 
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XV. It hath been credibly reported, that Horſe hairs thrown into Wa- flair worms) 
ter will be animated; and yet I ſhall ſhew you by an unqueſtionable Ob- aer. 2. 2 
ſervation, that ſuch things as are vulgarly thought animated Hairs, are very g. 4%. 
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Some Obſer: XVI. M. Leewenboek, in 1673. took notice of 5 little Infrument,, which 
bout gos, by are on the Head of the Bee before: 4 whereof are two Pairs, the one being 
Dr. George called by him Scrapers, the other Arms, the fifth he calls the Wiper, ſuppo- 
—— ſing that by it they wipe off the Honey from the Flowers. This 1a i; 
truly the Sucker or Proboſcis, being hollow, and made up of all circular fi. 
bres, here with the Bees ſuck the Honey from the Flowers. 
The Globulets which break ſorth from the Attire of Flowers, deſcribed 
by Dr. Grew and Malpigbius, which are for the molt part of an oval Figure 
and of different Colours, (ſome white, ſome yellow, ſome red) ſeem ty 
be Bags of Liquors, and are the Materials which the Bees carry in ſor their 
Wax, as is evident not only from the different Colours of the ax upon 
their Legs, according to the different Colours of the Globulers of the relpe. 
Rive Flowers we ſee them light upon; but ſor that alſo, if you take then 
gathering Wax from any particular Flower, and view a ſmall Parcel of that 
Wax with a Microſcope, you will find it to-conſiſt of the Globulets of the 
ſame Flower; tho' it is not ſo eaſie to diſcover what Liquor they make uſe 
of, to cauſe them to ſtick together. | 
On the inner ſide of the hinder Legs of Bees, on the Joint towards thz 
Toe, next to that on which they carry the Wax, there are a great many 
Roes of yellow, fharp pointed, ſtiff Briſtles, ſet all in Order like the Tui 
of Combs for Lint, which I look upon as the Inſtruments wherewith they 
break theſe Globulets, and prepare their Wax. 


em 1 6 


> 2d 6d im a oa on A ow 


oO 


tl 


The Gene-. XVII. 1: About the beginning of May, 1690, Sir F. Bernhard ſent me 3 
ten of e piece of old Millau. Mood out of Northamptonſhire, in which were lodged ma- 
core of fee? ny Inſects curiouſly wrapt up in green Leaves, in ſeveral Channels or 
lows, by Sic Burrows, each with 12, 14 or 16 Leaves round the Body, and ſeveral of 
— them with as many little round bits of Leaves at each end, to ſtop them up 

cloſe.. Theſe thus made up, are near an Inch long, or the beſt part of an 

Inch, put in one after another into a Bore made in the Wood, fic for their 


Reception. They are in the manner of Cartrages of Powder, wherewith 


Piſtols are wont to be charged. In ſome part of thoſe Burrows, they th 
are placed ſo near one another as to touch; in others, at ſome conlideradls fo 
Diſtance. Theſe Inſects obſerve this Method in placing themſelves, that le 
ſometimes they make a direct way into the length of the Wood, ſometime: Wl. 
they bore out into the Side, and run another way; thoſe Channels being Bl 
not unlike the Burrows of Rabbets, all which they fill up with theſe round 8. 
Appearances of. wrapt Leaves, all regularly wrought, In which I fn ot 
either ſometing aliye, or Appearances of. ſomething that hath died ther, BW .. 
and is. patrify'd: In ſome a great Number of Mites, of a dark Aſh Colou, 8 - 
ſhaped not unlike common- Mites ;, in others, I find. ſeeming Excie- 
ments of ſome ſmall Inſect, with the. decayed Parts of the Dead Inſed; Bee 


in others, white Maggots, Some of theſe Maggots I took out of their Th 
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or Bag, and put them in warm Places in the Sun, and they thereupon 


rew ſomething bigger, but changed not Shape nor Colour, but died. The 
reſt I kept cloſe in a Box till the 8th of Fu!y. Then I took one of them out 
of the Wood, and opened the Leaves, and felt ſomething ſtir, hearing 
alſo an humming Noiſe like that of a Bee; and as ſoon as I had opened the 
Theca, a perfect Eee did fly out againſt my Window, as ſtrongly as a com- 
mon Bee out of a Hive, having much of the colour and bigneſs of thoſe 
when they are New Flyers. The reſt being diſturbed, eat themſelves out. 
They have all Stings like Bees; and I am of Opinion that they are com- 
mon Bees, 


2, 1 have had the good Luck to find a great many of theſe Cartrages in A By Mr. br 


rotten Willow ; and, by the ſhape of the Magger, was confident they would W g 
produce Inſc#s of the Bee Tribe. Mr. Snell, an ingenious Gentleman, brought 


of them to the Wells at Aſtrop, and direting me to the Place where he got 
them, I there found great plenty in che Trunk of a great Millu: Beginning 
to unfold ſome of them, Mr. Wray immediately judged them to be made 
up of pieces of Roſe Leaves; and called to Mind, that this very Spring Mr. 
Fr. Geſſop brought him a Roſe Leaf, out of which himſelf ſaw a Bee bite ſuch 


2 piece, and fly away with it in her Mouth. Whereupon, ſearching the Roſe 


Trees thereabouts, we found a great many Leaves with ſuch pieces bitten out 
of them; as theſe Cartrages are made up of. The Cuniculi, or Holes, never 


croſs the Grain of the Wood, excepting where the Bee comes in, and whece- 


they open one into another. From the Place of Entrance, they are wrought 
both upwards and downwards ; ſo that ſometimes the Bee Maggot lies under: 


her Food, and ſometimes above it. One end of the Cartrage, viz. That 


which is next the entrance, is always a little Concave ; the other end, which 
is fartheſt from the entrance, a little Convex, and is received into the 


Concave of the next beyond it. The ſides of the Cartrage are made up of 


oblong pieces-of Leaves, and paſted together, the ends of round ones ; and. 
where ever they do not lie cloſe one to another, the intermediate ſpace is 
filled up with a Multitude of theſe little round pieces, laid one upon ano- 
ther, | 

The Cartrages contain a Pap, or Batter, of the Conſiſtence of a Gelly, or 
ſomething thicker ; of a middle Colour between Syrup of Violet: and the Con- 
ſerve of Red Roſes; of an Acid Taſte, and unpleaſant Smell. In each of theſe, 
a the Concave end, there lies one Bee Maggot, which feeds upon the foremen- 
tion d Matter, till it grows to its full bigneſs, and then makes and encloſeth 
herſelf in a Tbeca or Husk, of a dark red Colour, and oval Figure; in 
which ſhe is changed into a Bee. The remainder of her Food you may find 
dried into Powder at the Convex end, and her Excrements at the Concave - 
without the Tbeca. | 

The Bees were of a ſhorter and thicker ſhape, than the common H6ney 
bee, more Hairy, Ge. But the ſureſt Mark to diſtinguiſh them is, that the 
Fircipes or Teeth of theſe are bigger, broader and ſtronger ; in ſhape like 
thole of a Waſp or Hornet; from which ſhe alſo ſufficiently differs, in ha- 
Wga Tongue like a Bee, which they want, 5 
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"They made their way out along the Channel through all the intermediate 
Cartrages, and not through the ſolid Wood, Of the Corruption of the Mat. 
ter within the Caſes, when the Bee Maggots, or Nympbæ, happen to miſcarry 
are bred, Firſt, little Hexapods, which produce Beetles; Secondly, Maggot, 
which produce Flies ; Thirdly, Mites, &c. | 
From what hath been obſerved concerning this Bee, and by a great many 
more parallel Inſtances, it appears that it is the Pee Maggot, and not the 01 
Bee, that covers the Cells before the Change: For here the old Bee, when 
ſhe hath left Proviſion enough with an Egg, eloſes up the Cartrage, and hath 
no more to do; the Maggot a great while after making the Tbeca, which is 
Analogous to the Cover of the Cells. | | 
% D- Li» 3. I have obſerved that the Bees breeding in Caſes of Leaves, are not very 
ſcrupulous in the choice of thoſe Leaves, but will make uſe of Exotick Plan; 
ſuch as Blue Pipe or Syringe Tree. Here is a very ſtrange Oeconomy of Na. 
ture yet unſolved : The furthermoſt Bee, ſays Mr. Willoughby, makes her 
way out along the Channel through all the intermediate Cartrages: And ac. 
cording as theſe Channels run upwards or downwards in the Body of the 
Tree, the Maggot Bee at the far or upper end of each Channel is firſt Laid, 
and it ſhould ſeem both Hatched and PerfeRed firft. But I take it otherwile, 
that that Bee which is neareſt Day, although it be laſt lain, is yet the fi 
hatched; and I ground my Conjecture upon this, that it is probable that the 
Eggs in the Mother are all fit for laying, or equally ripe and forward, 2 
we ſay, at the time that the firſt of them was laid, but are not therefore 
all laid by the Dam, until ſhe has provided them of Meat and a Houle 
each ſeparately, as is the Nature of Bees ; and yet in Recompence, the 
warmth of her Body, or rather the daily encreaſing Heat of the Summer- 
| Seaſon, to which the Mother Bee is continually expoſed, ( whilft the firſt laid 
Eggs are ſhelter'd in their deep Channels) haſtens their Vitality ſo much, 
that they are hatched Worms, and begin to feed, before the firſt laid, and 
conſequently are firſt perfe&ed into Bees: But this is Conjecture only, and 
not ee 8 
By Mr, Fr: The Cartrages that I got at Aſtrop, in Auguſt 1670. do now in Fuly, 1671. 
Willoughby, almoſt every Day afford me a Bee ; . I , them ex their 
fs *way before | ſee them. So that there is nothing irregular in the way d 
breeding of theſe Bees: But the Contrivance of God and Nature in it is vet) 
admirable. Having ſhut their young Ones in thoſe Cells with ſufficient Pro- 
viſion, they all, as well the uppermoſt as lowermoft, before Winter, comet 
full growth, or are turned into Nympha's; in which Condition they are & 
ſigned to lie all Winter, as the moft of Iaſect do. The next Summer, t 
muſt neceſſarily be firſt excited out of their Torpor, and changed into Fly, 
by the external Heat and Air that lie next it. If any be laid ſo late, dla 
they have not time enough to come to the State of Nympha's before Vit 
ter, they will moſt certainly die; and then it is no Loſs nor Inconvenieua 
tho' their Cells be perforated. | 
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XVIII. M. Ville, mont has received from America a ſort of Hony Comb, (of 3 
a different make from the European) which is compoſed of ſmall Bottles or in the 
Bladders of Wax, of a browniſh Colour, inclining to Black; being as big 1% 5 
25 Olives, and ſhap'd like the Spaniſh Olives, They hang together in Clu- 1e 
ters, almoſt like a bunch of Grapes, and are ſo contrived, that each of Eg. 186. 
them has an Aperture during the time of Work, but it is clos'd up as ſoon 
25 the Veſſel of Wax is fill'd with Honey; and then the Bees go to work with 
another Veſſel. 

Their Lodgings are ordinarily taken up in a Hollow Tree,or the Cavity of 
2 Rock, by the Sea-lide; theſe being the propereſt Places to ſecure them from 
ſuch Animals as are greedy of their Honey, and thereſore likely to moleſt 
them: And they have the more need of this Caution, becauſe they are more 
liable to be diſturbed than ordinary Bees, as having no Stings, and being 
capable of doing good, but no hutt to any thing, as the Party that lived at 
chene very well knows. When the Combs are removed, they muſt be 
carried gently, and in the ſame Poſition they lay in, till you come to the 
Place where you delign to take out the Honey, 

The Honey it ſelf is clear and liquid as Rock Water, and hardly to be 
liſtinguiſh'd from it by the ſight, When you would take it out, you muſt 
pierce every Bottle a little more than + from the bottom; for if you pierce it 
lower, you find a bottom or Sediment, whoſe thickneſs would hinder it from 
running ; and as you prick every Bottle, you muſt have ſome Veſſel ready 
to receive what comes from it. This Gentleman ſays, that he thinks the Li 
quor is one of the moſt agreeable Things in the World. If you drink Faſting 
the Quantity of a good Glaſs, or about half a Pint, it will give you 2 or 3 
Stools in about 2 Hours time, according to the Temperament of the Party; 
but if you drink it at Meals, it does not purge at all. 


XIX. On Thurſday, Mar. 9. 1672. there was at the next Houſe to mine (in , .,,.. 
Herefardſbire ) a Swarm of Bees, It was a very fair Day to entice them; Sw 
but elſe we never have them till the middle of May. I had it from the Own. 1 
er, one Parry, now in my Work. And I enquired of him, whether they did 70, . 212 
not all leave the Hive (as ſometimes they do unſeaſonably) either for want 
of Food, or out of diſtaſte? He told me, no, but there are as many left be- 
hind as came ſorth. But I (who have ſome time ſtudied the Regimen of 
that little induſtrious wiſe Creature) do conceive, that Poverty drew them 
abroad to ſeek their Fortunes; the infinite Wiſdom having imparted ſuch 
Providence to that little common Wealth, as to ſend part of their Company 


ef broad to ſhift, before their whole Stock of Food ſhall be conſumed to the 

n Deſtruction of them all. 
XX. A. The Bee Howſe, lying on one ſide, with the Frame placed in it, 4 Bu Neule 
BBBBBBBB. The Frame. | er pars 
CCC C. The Screw Pins that hold the Frame faſt. H, Older : 
D. The Square Hole at top open.. | _— *. 


E: The 
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Feg. 187. 


Fig. 188. 


Fg. 189. B B. The Screw Nails. | 


.2 Inches in height, and as much in breadth on one ſide at bottom, by whi 


For, when the Bee Houſe wants room for the young Bees, tis known! 
they ſwarm-and fly away to find a Houſe for themſelves + Which is preven 
ed by placing an empty one made thus under the full one, having the Do- 
at the top open, that they may work downwards into it. And when bot 
ate full, the Bees will all be in the loweſt Houſe ; and then to get the H 
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E. The Windows: 

F. The Door, for the Bees to go in and out. 

G. The Place by which the Knife enters to cut the Honey Combs aſundet 
upon occaſion, 

HH. The inward Creaſe at the bottom. 

A. The Bee-bouſe ſet upright: - 

B. The ſquare Hole, through which the Bees work downward, 

C. The Shutter that covers the Hole upon occaſion, 

D. The Door for the Bees. . 

E. A Sliding Shutter that covers the Door in Winter. 

F. The Window. ; 

G G. The Handles for lifting all. 

_ The outward Creaſe at the top, for faſtening one Bee-houſe over 
another, | 

A. The Frame for the Bees to faſten their Work upon, 


This Bee Houſe, (which was ſent by Sir Vill. Thomſon ) is made of Mais- 
ſeot,abour 16 Inches in height, and 23 in breadth, between the oppoſite ſides, 
It hath 8 ſides, each almoſt 9 Inches in breadth. It is cloſe covered at top 
with Boards, having a ſquare Hole in the middle, 5 Inches long, and a- 
bout 4 Inches broad, with a Shutter that ſlides to and fro in a Groove about 
half an Inch longer than the Hole. It hath 2 Windows, oppoſite to one 
another; and may have more of any Figure, with Panes of G/aſsand Shut- 
ters. The Door for the Bees is divided into 3 or 4 Holes, about half ar 
Inch wide, and as high with a Shutter that ſlides in a Groove to cover then 
in Winter. It hath 2 Iron Handles with Joints, to be placed about the middle 
if there be noWindows on the ſides where they are; or above them, if there 
be. At the top it hath a Creaſe all round it, half an Inch in depth on the 
out ſide, and 1+ Inch high; and another on the inſide at the bottom, whicl 
ſerves to fix them when ſet upon one another. It hath alſo a Hole abo 


the Kuife is put in to cut the Bees Work, that paſſes through the Hole frot 
one Bee Houſe into another, as they work downward into the empt 
Houſe, which hath a ſliding Shutter to cover it. Within the Bee Houl 
there is a ſquare Frame made of 4 Poſts joined at top, at bottom, and 
the middle, with 4 Sticks for the Bees to faſten their Work upon: Whig 
tho' they may ſerve, yet it may be ſecurer to have 2 more added in eve 
of their Places, crofling the Frame either from the middle of the oppoli 
ſide Sticks, or from the Angles where the Poſts are placed. 

This manner of Bee Houſe is uſeful for preventing the Swarming of Be 
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and Hau, without deſtroying or troubling the Bees, with a thin long Knife, 
broad at the end, and ſharp on both ſides ; the Bees-work is to be cut ns 
low as can be, and the uppermoſt Bee Houſe tobe lifted off by the Handles; 
and being reverſed, the Screws are to be taken out, and then the Frame, 
with all the Bees work upon it, will eafily flip out; and fo the empty Bee- 
Houſe may be forthwith ſet under the other, if need be, and the uppermoſt 
having che ſquare Hole above covered with the Shutter, ſome other Cover 
may be ſet over it, to keep the Bees from the injuries of the #earber. And 
if this Separation be made in the Spring, or Summer, the Bees will love 
their new Houſe the better that ic hath been uſed before. 


XXI. Iam inform'd that great Swarms of Locuſts have lately appeared in ang 
Walks, They were firſt ſeen about the 20th of O&ober, 1693. ſcattered about ws, y 
the Fields in Marthery Pariſh in Pembrok-fhire; where they were generally 2. 


taken notice of at firſ}, becauſe of the unſeaſonableneſs of the Time —— nas: 


Graſhoppers ; but afterwards for that upon further Examination, they found 
them diftin& from our Engliſh Graſhoppers, in bigneſs, colour, &c. I could not 
learn, that any of them have been ſeen flying in that Country: But from 
North Woles I am informed, that two vaſt Swarms ot them had been ſeen 
in the Air not far from Dol. gelben, a Market Town of Aferionydb ſbire, 
and I gueſs, by the Date of my Friend's Letter, that ic was near the ſame 
time that thoſe others of Pembrok:ſhire had been taken notice of in the 
Fields, | | * | 

They are of the ſame Species with ſome African Locuſfts in my Cuſtody in 
the Muſeum Aſkmol. for which we are obliged: to Mr, F. Aubrey, who re- 
ceived them ſome Years ſince from Tangier. This Pilgrim Locuſt | call L- 
cps Erratica, Alis Iebthyocolle adinſtar Pellucidis, Reticulatis Maculis conſperſic. 
lt is in length (from the Head to the tips of the Wings) 3 Inches and 4, of a 
reddiſh Colour all over, except the Wings. As to the Head and Capatium, 
it reſembles the fourth Fig. of Mouferr, The Eyes are Prominent and very 
large, ſome what of the form and bigneſs of Grewwel Seeds, of a reddiſh Co- 
lour elegantly ſtreaked. | 

The Antewne are about the bigneſs of a Hog's Brifle, and curiouſly Ge- 
niculated. The firſt pair of Legs are not quite an Inch long ; the Second 
ſomewhat above that length; but the Third 2 Inches and + - Theſe Hind 
Legs are very beautiful, for the Thighs are Hexangalar, and elegantly ſealed 
on the outſide, with a black Lift extended length- ways through the midſt 
of them, The Shanks are of a lively red Colour, adorned on the hinder 
part with 2 orders of ſmall ſharp Prickles, placed not oppoſite to each other, 
but akernately. The Wings are about 3 Inches long, reſembling very much 
thoſe of the larger Libellæ, or Dragon-flies, but all over garniſhed (the outer 
Wings at leaſt) wich Rericulated black Spors. 


I ſee not much Reaſon to doubt bur that theſe are the very ſame Species Am 


of Locufts, ſo famous in Hiſtory for their wandring over, and depopula- 2 


ing whole Regions, en 4 
Vol. II. . Geggee XXII. I 
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2 XXII. Tfind in a MS. Hifory of Pembrokeſhire ( written about the Yea; 
wormis 1603 / by one Mx. Geo, Owen, a Gentleman of that Country, who ſeems to 
Mt. Eav. have been a Perſon of conſiderable Accuracy and Veracity ) that about the 
nyc, beginning of June, 1601: 2 piece of Ground to the quantity of 2-0 Engliſh 
%%% Acres, was covered ſuddenly (as if the ſame had ſallenin a Shower out of 
the Air) with a kind of Caterpillar, or Green Worms, having many Legs 
and bare without Hair. They were found in ſuch abundance, that a Man 
treading on the Ground ſhonld tread upon 20 or 30 of them: And in this 
ſort they continued for the ſpace of 3 Weeks or more, no Man knowing 
how they came, nor any of the like ſort were ever ſeen in the Country 
before nor ſince ; and being opened there was nothing found within them 
but Graſs, The Place was on a Hill in the Pariſh of Maen-Clochog above 
Dbewi or Phynnon Dbewi. They were found as it were with one 
accord to go one way, viz. up the Hill, and went over the Hill a quarter 
of a Mile and more: And as they went, they devoured and conſumed 
the Graſs, that the Ground appeared bare and white like Tallow. And 
after they had continued there 3 Weeks, there reſorted thither an infinite 
Number of Sea. Mau- and Crows, as if all of many Countries had been 
fummoned thither, who in a few Days conſumed them all. Alſo Swine 

fed upon theſe Worms eagerly, and waxed very fat. 


Benin, ſes which of late Years have much infeſted this Kingdom of Ireland, | find 


ren! 1 BY that this Flying Army was firſt taken Notice of in the Year 1688. They 
Molyneux, n. appeared on the South Ve Coaſt of the County of Gallway, brought thither 
234: P, 74: by. a South Weſt Wind, one of the common, I might almoſt ſay Trade wind, 
of this Country. From hence they made their way into the more Inland 
Parts, towards Hedford, a Place belonging co Sir George St. George, Bart. 
about 12 Miles North from the Town of Gailwsy. Here, and in the adja- 
cent Country, Multitudes of them ſhewed themſelves among the Trees 
and Hedges in the Day time, hanging by the Boughs Thouſands together 
in Cluſters, ſticking to the Back one of another, as is the manner of Bees 
when they ſwarm. In this poſture, or lying ſtill and cover'd under the Leave 
of the Trees, or clinging to the Branches, they continued quiet with little 
or no Motion during the heat of the Sun: But towards Evening or Sun- 
ſer, chey would all ariſe, diſperſe, and fly about, with a ſtrange hum. 
ming Noiſe, much like the beating of Drums at ſome. diſtance ; and in 
ſach vaſt incredible Numbers, that they darkned the Air for the ſpace ol 

two or three Miles ſquare. | 
'Thofe that were travelling on the Roads, or abroad in the Fields, found 
it very uneaſy to make their way through them, they would ſo beat and 
knock themſelves againft their Faces in their Flight, and with ſuch ? 
Force, as to ſmart the place where they hit, and leave a flight Mark be. 
Bind them. 57 , 


XXIII. According to the beſt Account I can get of the vaſt Swarm: of l· 
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A ſhort while after their coming, they had ſo entirely eat up and de. 
troy'd all the Leaves of the Trees for ſome Miles round about, that the 
whole Country, though it was in the middle of Summer, was left as bare 
and naked as if it had been in the depth of Winter: And the grinding of 
the Leaves in the Mouths of this vaſt Multitude altogether, made a ſound 
rery much reſembling the ſawing of Timber. 

They came alſo into the Gardens. and deſtroy'd the Buds, Bloſſoms, and 
Leaves of all the Fruit Trees, that they were leſt perſectly naked; nay, many 
of them that were more delicate and tenderer than the reſt, loſt their 
Sap as well as Leaves, and quite withered away, ſo as they never reco- 
rered it again; particularly ſeveral Trees in the curious Plantation of one 
Mr. Martin- L | | 

Nay theirMultitudes ſpread ſo exceedingly,that they got intothe Houſes, 
where Numbers of them crawling about, were very Irkſome; and they would 
often drop on the Meat as it was drefling in the Kitchin; and frequently 
fall from the Cieling of the Rooms into the Diſhes as they ftood on the 
Table while they eat ; ſo extreamly Offenſive and Loathſom were they. 

Their numerous creeping Spawn, which they had lodged under Ground 
next the upper Sod of the Earth, did yet more harm in that cloſe Retire- 
ment, than all the Flying Swarms of their Parents had done abroad ; for 
this young deſtructive Brood lying under Ground, fell a devouring the Roots 
ofthe Corn and Graſs, and — — up, ruined both the Support of Men 
and Beaſt, This Spawn, when ficſt it gave ſign of Life, appeared like a large 
Megget, and by taking Food, and increaſing every Day, became a bigger 
Worm, till at length it grew as big as a great white Caterpillar; from whence 
according to the uſual Transformation natural to theſe ſmaller Animals, came 
forth this our F ing laſect. 

The Rage of chis Plague of Yermin was fortunately check'd ſeveral ways ; 
High Winds, wet and miſling Weather deftroyed many Millions of them 
in one days time: Whence I gather, that though we have them in theſe 
Nerthern moift Climates, they are more Natural, and more peculiarly be- 
longing to warm and dry Countries. Whenever theſe ill Conſtitutions of 
the Air prevailed, their Bodies were ſo enfeebled, they would let go their 
holds, and drop to the Ground from the Branches where they ftuck, and ſo 
little a Fall as this, at that time, was of ſufficient force quite to diſable, and 
ſometimes perfectly kill them. Nay, it was obſervable, that even when 
they were moſt Agile and Vigorous, a ſlight Blow or Offence would for 
ſome time hinder their Motion, if not deprive them of Life. 877 

During theſe unfavourable Seaſons of Weather, the Swine and Poultry 
of the Country watched under the Trees for their falling, and eat them 
p in abundance, being much pleaſed with the Food, and thriving well up- 
on the Diet. Nay, I have been aſſured, that the poorer Sort of the Native 


bib (the Country then labouring under a Scarcity of Proviſion) had a 
vay of drefling them, and lived upon them as Food. 
In a little time it was found that Smoak was very offenſive to theſe Flies 
ad by burning Heath, Fern, and ſuch like Weeds, in this or that Corner o 
Gggg8 2 their 
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their Gardens or Orchards, which lay moſt convenient for the Wind to Gif 

rſe it among the Trees they would ſecure their Gardens, and prevent thei; 
ncurſions ; or if they had entered, drive chem out again. 

But towards the latter end of the Summer, they conſtantly retired of 
themſelves; and ſo wholly diſappeared, that in a few Days you ſhould not 
ſee one of them left. Some think that they take their Flight like Swallows, 
and other Birds of Paſſage, as they are called, to a more diſtant Country and 
warmer Climate. But the true Reaſon of their diſ-ppearing, I take to be 
that after their Coitios is over, (for tis about this time they are ſeen to Con. 

le by faſtening to one another by their Tails) they retire under Ground, 
in order to lay their Spawn there, for a ſucceeding Generation ;and likewiſe ty 
compoſe and ſettle themſelves to ſleep for the reſt of the enſuing Year, a; 
feveral other Animals are known to do; for inſtance, Smails among Ife, 
the Hedgc-Hog among the Beafts ; and as I have good Reaſon to think, the 
Ortygometra, Or Rail, among the Birds. And what further confirms me in this 
Opinion concerning theſe Inſects, is, that I am certainly informed by ſeve. 
ral good Hands, that in the Spring time, by accidental Digging and Plough. 
ing up the Ground, great Hollows or Neſts of them are frequently diſcove- 
red and broken up, where they find whole Buſhels together in one heap, but 
in ſuch a quiet Condition, they ſeem to have but lictle Life and Motion; for 
they do not ſtir unleſs you touch or diſturb them, and then move but li- 
tle and feebly, as if they had been aſleep, and were awaken'd out of it. Theſe 
large Caverns, to which they retire, are often met with under a firm, ſolid 
Surface of Earih, that has not been ftirred or ploughed in many Years be 
fore ; and no manifeft Paſſage can be diſcovered how they got there. 

In the Summer (1695 or 96) all along the Soutb Weſt Coaſt of the County 
of Gallway, for ſome Miles together, there were found Dead on the Shoar 
ſuch infinite Multicudes of this Vermine, and in ſuch vaſt Heaps, that by a 
moderate Eftimate, one computed there could not be leſs than 40 or 59 
- Horſe Loads in all. Theſe, as I take it, were a New Colony or Supernumera) 
Swarm, from the ſame place whence the firſt Stock came to us, in 1688. dri- 
ven by the Wind to Sea from their Native Land, which I conclude to be 
N.rmandy or Brittany in France, it being a Country much infeited with this 
InſeF, and that lies very open and expoſed to all theſe Parts of Ireland, and 
from whence England heretofore has been pefter'd in the ſame manner wth 
Swarms of this Vermin. But theſe meeting, by good Fortune, wich a con- 


Hier trary Wind before they could reach Land, their Progreſs was ſtopt, and 


tired wich their Voyage, they were all driven into the Sea, which by tht 
Motion of its Waves and Tides caſt their floating Bodies in heaps upon the 
Shore, And this was a moſt lucky Accident ; for had this ſecond Supply 
arrived, 7 would have exceedingly increaſed the Numbers of «hol: 
which are already very troubleſome to us. | 

It is obſerved that they ſeldom keep above a Year together in a Place; 
and their compute their uſual Stages, or March, to be about 6 Miles in 
Year. Hytherto they have directed their Progreſs Wiferly ; following tht 
Courſe of tha Wind which blows moſt commonly in this Country. * 
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And this laſt Year, 1697. they reached as far as the Shan, and ſome of 
he ſcattered looſe Parties croſt the River, and got into the Province of 
Linfer ; but they were met there by a ſtronger Army of Fack Daws, which 
devour'd great Numbers of them, They begin to be apprehenſive of them 
in the Queen's County, but they hope to divert their Paſſage thither by fi- 
ing the Heath upon the Mountains between them and the King's County. 

Where-ever the Country has been infeſted with this Vermin, by one conſent, 
though erroneouſly, they have given them the Name of Locuſfa. But che true 
Locuſt, much reſembling in ſhape a common Greſhopper, tho larger,is'quite a 
different ſort of /nſe& from this, which belongs to that Tribe, call'd by the 
Nataraliſts Renab lep oc, or Vagini pennis, the Scarabeus or Beetle=kind, that has 
ſtrong thick Caſes to defend and cover their tender thin Wings, that lie 
out & ſight, and next the Body. And this Species is certainly that parti- 
cular Beetle, call'd by Arifforle in his Hif. of Animals Men · At, from its 
devouring the Bloſſoms of Apple=trees; and is the Scarabews Arboreus of Mon- ri. ar mat. 
fet and — called by the Engiiſh, Dorrs, or Hedge Chafers. They are 272. 
much of the bigneſs of the common black Beetle, but of a browniſb Colour, l. .. 
ſomething like that of Cinnamon ; they are thickly beſperſed with a fine, 
ſhort, downy Hair, that ſhews as if they were powder'd all over with a 
fine ſort of Daß; the Caſes of their Wings do not entirely cover all the 
Back, for their long picked Tails, where lie the Organs for Generation, 
reach a good way beyond them; and the Indentures or Joints of each ſide 
their Belly, appear much whiter than the reſt. They are ey figured by 
Dr. Lifter, Scarab. Tab. Mut. | 

Lam fully convinced that this Inſect is the ſelf ſame to which the Septua- 
gint, and the vulgar Latin Tranſlation retaining the Greek Word, give the 
Name Pte, or Bruchus, derived from Byize Frendo wel ftrideo, intimating 
the remarkable Noiſe it makes both in its eating and flying. It is often 
mentioned in Holy Scripture, Levit. 11. 22. Poel 1. 4. and 2. 25. Nabum 3. 
16, 17. But I find our Engliſb Verſion almoſt conſtantly tranſlates this Word 
leut, cho? improperly, as I think, Cancer · Norm; ſince this denotes only 
a Reptile, or creeping Vermin, whereas that Word imports certainly a flying 
heck; for the Pie, Nabum z. 16, 17. is expreſly ſaid to fly, and have 
Wings; and its Nature and Properties are molt truly and particularly de- 
ſerided in theſe Words, It ſpoileth and flyeth. away, they camp in Hedges in the 
Do, and when the Sun ariſeth they flee away, and their Place is not known where. 
they are: That is, they then retire again to the Hedges and Trees, where 
they lie quiet and concealed till the Sun ſers again. 

I find indeed the Word Bee, better tranſlated Locwſ# or Beetle, in that 
odd Clauſe of the Fewiſh Law, Lew. 11. 22. where Miſes permits-the. I- 
lues to eat the Locuſ after his kind, and the Bald: Locuſt after his kind, and the 
Beule after his kind, and the Graſhopper after his kind. I mult confeſs, it long 
ſeemed to me very unaccountable, that here among the pure wholſome 
Creatures, proper for human Nouriſnment, Beerles, and choſe other naſty, dry, 
and unpromiſing Vermin, ſhould be thought fit to be reckoned up as clean. 
ud proper for the Food of a Man: But ſince I have had ſome little Expe- 

TIENCE: 
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rience of what has happened among our ſelves, I cannot but admire the ſa. 
gacious Prudence of that Divine La- giver. Tis certain Paleſtine, Arabia, 

_ e Egypt, and the other Neighbouring Countries about them, were all er 
treamly ſubject to be infeſted with theſe ſorts of pernicious Vermin and there. 
fore Moſes foreſecing the great Dearth and Scareiy that they might one day 
bring upon his People, gives them here a permiſſive Precept, or a ſort of Hin 
what they ſhould do, when the Cora, Graſs, Olive-trees, Fruit- trees, Vines, and 
other Proviſions were deſtroyed by the Locuſt and Brier, or Beetles, ſwarming 
in the Land; why then, for want of other Nouriſhment, and rather than 
ſtarve, he tells them, they might eat and live upon the filthy Deſtroyers 
themſelves, and yet be clean. And thus we ſee the native 1rifh were Ay. 
thots of a practical Commentary on this Part of the Levitical Law, and by 
Matter of Fact have explained what was the true Senſe and Meaning of this 

. otherwiſe ſo dark and abſtruſe a Text. It is alſo more than probable that 

this ſame deſtructive Beetle we are ſpeaking of, was that very kind of Scare 
beus, the idolatrous egyptian: of old had in fuch high Veneration, as to pay 
divine Worſhip to ic, and ſo frequently grave its Image upon their Agui- 
0s and Obelirks, as we ſee at this Day. For nothing can be ſuppoſed more 
natural, than to imagine a Nation addicted to Polytbeiſmr, as the e/£gyption 
were, in 2 Country frequently ſuffering great Miſchief. and Scarcity from 
Swarm: of Jevenring Inſefs, ſhould, from a ftrong Senſe and Fear of Evil 
to come, (the common Principle of Superſtition and Idolatry ) give ſacred 
Worſhip to the viſible Authors of theſe their Sufferings, in hopes to render 
them more propitious for the future. Thus tis allowed of all Hands, that 
the ſame. People adored as Gods the cavenous Crocodiles of their River 
Nile; and thus the Romans, tho more polite and civilized in their Idolatry, 
Febrem ad minus nocendam venerabantur, eamque variis Templis exſtructis cok 
bant ; ſays Valerius Maximus, IL. 2. c. 5. 


The vie. XXIV. Scarabei Noſe cornisGenitalia,quoad Vaſa Teſticularia, adamuſſim 

Ke bad, Gum Humanis convenire Tefticuks, atque ex unico tantum Funiculo, longo, 

by br. cavo, innumerabilicer flexo, atque (quod nondum in Homine mihi viſum) 
Sm mms Principio ſeu Apice Gzco, conſtare, non fine aliquo ſtupore luſtravi. 
0.94 p . x - a . : 

6041, 602 Non alienum itaque fore duxi eorum Delineationem Cl. tuæ tranſmitte- 

re ; in qua imprimis exhibentur non modo Teſticuli ex unico Funiculo du- 

os pedes & ſex Pollices longo. ſed & Vaſa Deferentia, ſemen copioſum xc 

Album, quando læduntur, ftillantia ; necnon Veſiculz ſeu potius Glandu- 

læ ſeminales ſex, admodum elegantes; Glandularumque Seminalium du- 

Rus protenſi, materiam ſeminalem ſubflavam (ut in hominibus ac Bruti 


guoque obſervantur) continentes. 


A flying © XXV. 1 here ſend you the Figure of a large Rying Beetle, of a dark ſhi 
Hart, b: «ning Brown, with a huge pair of Horns, in —— to the Body, ſhaped 
*12/05%and branched exactly like a Stag or Hart, from which laſt it hath its De- 
nomination; our People in Virginia and New- England calling it a flying 

Hart. It flies high and ſwift, and reſts moſt commonly upon Dragons 

0 


Dr HH =s cnn >. ww dh... cn ee ae woo atwws 


Dr 


S8 82 


(0783) 

or Trunks of ſtanding Trees, where, as ſoon as it has taken up its Station, 
it begins with a ſhrill chirping Voice, which ic raiſes by little and little, 
till it makes the whole Wood: ring again, and then leſſens gradually, till ic 
ceaſeth with a kind of ſilent Murmur, as if the little Creature had rung 
it ſelf aſleep ; then it flies to ſome other Place, and begins the fame Tune 
again. | | 

> he Horns are of a ſhining hard Subſtance, and the Tips of them touch 
the ſame Plane with the Bel. 


XXVI. There is a Cimex of the largeſt Size, of a red Colour, ſpotted a Me 
black; and which is to be ſound very frequently and plentifully, at leaſt in £m. 
its Seaſon, upon Henbane : I therefore in my private Notes, intitle it Camex Herbany, by 
Ruber, Maculis nigris diftinfis, ſuper Folia Hyoſcyami frequent, This Inſed in gr s. 
all probability doth feed upon this Plant, (on which only we have yet ob- 
ſerved it) if not upon the Leaves, by ſtriking ics 77u»& the Note of Diſtin- 
aion of this Kind of Inſe# from the reſt of the Beetle kinds) into them, and 
ſuckingthence much of its Subſtance, like as other ſorts of Cimices will up» 
on the Body of Man, &. yet upon the unctuous and greaſy. Matter, with 
which the Leaves ſeem, to the Touch, to abound. Ir is farther obſerva- 
ble, that that horrid and ftrong Smell, with which the Leaves of this Plant 
do affect our Noſtrils, is very much qualified in this Inſe, and in ſome 
Meaſure aromatick and agreeable ; and therefore we may expect, that that 
dreadful Narcofis, ſo eminent in this Plant, may likewiſe: be uſefully tem- 
pered in this Inſect. | T 

About the latter end of May, and ſooner, you may find adhering to the 
upper Side of the Leaves of this Plast, certain Oblong, Orange coloured 
Eggs, which are the Eggs of this In/e#. Thele Eggs yet in the Belly of the 
Females, are white, and are ſo fometime after they ate laid: But as the 
Young ones grow near the Time of their being hatcbed, they acquire a 
deeper Colour, and are hatched Cimices, and not in the Diſguiſe of, Worms, 

If the riper Eggs be cruſhed upon white Paper, they ſtain it of themſelves, 

without any addition of Salt, with as lively a Vermillion, or Coleur de Few, 

1 any thing I know in Nature; Cochineel ſcarce excepted; when aſſiſted 
\ Moab 4 1 Fe. oaths ty ; 


1177 pp 'ÜÜ-y eco old. ono eb . RT bs ras, 


vit Oil of Miel. {DOR n 


XXVII. 1. 1 have ſeen two forts of Inſefs which {mell of Al. The one ob-, en 
b like the common Capricornes, or Goat Chafer, which is mentioned by all + may heme 
Naturaliſts that write of I»/e#s, and which ſmells ſo ſtrong of that Perfume, I. Roy, J. 
that you may ſcent. it at a good Diſtance, as it flies by, or fits near you. 74 b 250. 
The other is a ſmall fort of Bee, which in the South and Eat Parts of 
bglend, is frequently-to be met withal in Gardens among Flowers in the 


; ng · time. | 

d 2, The two Ines mentioned by Mr. Ray, ſmell of Mw to an high De- „ o, u. 
ee. The ſmall Bees are very frequent in the Hoods in Lincolnſbire, and a- L#-r, n. 76, 
s ut the latter end of April are to be found in Paftures and Meadow, up- ****% 


0 the early blown Flowers of a fort of Renwnculus, but it is ſomething im- 
proper 
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2 to ſay Bees ſeed on Flowers: And likewiſe the ſame Bees are no lel; 
requent on the Flowers of Dens Leanis, Oc. 0s 1 : 
The Sweet Beetle is a very large Inſe#, and well known about Cambridge, 
All the Trials | have made to preſerve them with their Smell, have proved 
ineffectual: For both Sorts of theſe Inſe#: will of themſelves, in a Very few 
Weeks, become almoſt ſcentleſs. | 
To theſe, I ſhall add another ſweet- ſmelling Inſet, which is a Hexapsl, 
Worm, ſeeding on Gallium Luteum. | | 
n.17.6.3009, Mr. Willoughby informs me, that he hath found the Goat Chafer, or ſv; 
Beetle, out ne, Seaſon as to that Smell. Perhaps it might be at the time of 
the Coir : Foraſmuch as at that time, when I took them highly perfumed, 
I had obſerved. the Female full of Eggs. | 


The cs. XXVIII. 1. It is generally believed, that the Cochinee! comes out c> 1 
nec! Fly, by Fruit called the Prickle Pear, bearing a Leaf of a ſlimy Nature, and a Fruit 
s. blood red, and full of Seeds, which give a Dye almoſt like to Brofilett 
Wood, that will periſh in a few Days by the Fire; but the InſeF ingendred 
of this Fruit or Leaves, gives a permanent TinRure, as is generally known, 
There grows a Berry (by report) both in Bermuda; and New England, cal- 
led the Surmmer-Iiand Reed Weed; which Berry is as red as the Prickle Pen, 
giving much the like Tincture; out of which Berry come out firſt Worms, 
which afterwards turn into Flies, ſomewhat bigger than the Cochineel j,, 
feeding on the ſame Berry; in which we read there hath been found a Co- 
lour, no whit inferior to that of the Cochineel Fly; and as to Medicinal 
Vertue, much exceeding ir. l 
"Tis alſo probable that Iaſ A may be engendred out of other Vegetables; 
either Herbs, Berries, and other Fruit and Woods, giving the Tincture of 
its Original, which will hold in Grain. N | 
To breed Iaſects out of Herbs, dry them, for they yield the beſt Tincture, 
otherwiſe ftamp them, and let them dry, till they will ſuffer no more Bill | 
Juice to run from them, (do this in the Sun, or in a proportionable Heat: ) Bl | 
or if dried, infuſe them with Water, in a Heat for 24 Hours, then vapour Wi | 
away the Water, till the Diſſolution be as thick as a Syrup (but for this ule Wil * 
7% g nene {train them not from their Feeces) take this Maſs and put it into an earthen Wl | 
ober lies, Or Wooden Veſſel, covered with ſome Straw, or ſomething elſe of chat N. 
fo like uſer. ture, that it lie not too cloſe, and ſo proportion the quantity to the /:/, Wi © 
that the Air may come about, and into the Maſs, yet not too much. Tin Wl © 
ſet this Veſſel in a Ditch or Pit made in the Earth, in a ſhady Place, and 
put about it ſome wet Leaves; or ſome ſuch putrifying Rubbiſh, and orer 
it a Board, and on that ſome Straw, or the like, and it. will produce firlt 2 8 " 
ſhelly, husky Worm, and then a Fly of the Tincture of Concrete, but dut⸗- 
ble, and ſomewhat more advanced, 
And as for Berries, ſtamp and boil them, evaporating them to the Cor- 
fiſtence of a Rob, and then uſe them as the former. 
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Laſtly, for Woods, infuſe them in Water, being firſt pulveriz d, and boil 
out their Tincture, and then evaporate the Water to ſuch a Thickneſs, as 
the other, and handle them in the like way. | 
The Flies will play about the Side of the Veſel, and the Surface of the 
Matter; which taken, are to be killed in a warm Pan or Stove, and ſo 
dried and kept. | | 
2. An old Spaniard at Famaica, who lived many Years in that Part of , a. 103. 
the Veſt Indies where great Quantities of Cochineel is made, afficms, that the“ 
hett, whereof it is made, is the very ſame which we call the Lady bird, or 
Cow-lady. It appears, he ſays, at firſt like a ſma!l Bliſter, or litcle Knob 
vpon the Leaves of the Shrub on which they breed, which afterwards by the 
Heat of the Sun become a Jive Inſe#, or ſmall Grab. Theſe Grubs in Pro- 
ceſs of Time become Flies, and being come to full Maturity, which muſt 
be found out by Experience, in collecting them at ſeveral Seaſons, they kill 
by making a great Smother of ſome combuſtible Matter, to windward 
of the Shrubs whereon the Inſects are feeding (having before ſpread ſome 
Cloaths under the Plants) whereby all che Inſects being ſmother'd and kill'd 
by ſhaking the Plants, will cumble down upon the Cloaths ; thus they are 
gathered in great Quantities with little Trouble. Then they ſpread them 
on the ſame Cloaths in ſome bare ſandy Place, or ſtone Pavement, and ex- 
poſe them to the Heat of the Sun until they are dry, and their Bodies ſhri- 
velled up, which being rub'd gently betwixt ones Hands, will crumble 
into Grains, and the Wings ſeparate from them, which muſt be garbled out. 
Others, tis ſaid, do expoſe them to the Sun in broad and ſhallow Copper Ba- 
ſm, wherein the Reflection of the Sun will dry them ſooner. 
The Tree or Shrub on which they breed, call'dthe Prickle Pear, or Indian- 
Fig, is eaſily and quickly propagated, by putting a ſingle Leaf above half 
ts Depth into the Ground, which ſeldom fails to take Root, and throw out 
other new Leaves at the Top thereof. Others ſay,they may be raiſed from 
the deed or ſmall Grains, which are to be found in the proper Seaſon in the 
Fruit, which is ſomething like a Fig, ariſing out of certain yellow Flowers, 
or Bloſſoms, that grow out at the Tops of the uppermoſt Leaves, which 
Fruit is full of a red Pulp, that, when full ripe, ſtains the Hands of them that 
touch it, like Mulberries, with a purple or ſanguine Colour, whereon, or 
on the Bloſſoms, ſome ſay the Inſects do feed; which haply may be the Oc- 
caſion of that rich Tincture within their Bowels. | 
3. The Figures 191, 192, 193, repreſent the Cochineel- Fly as ſeen on its raue of 
belly by the help of the Microſcope, and by the naked Eye; and as ſeen on d g, 


ts Back through Microſcope, by 5 2 
XXIX. In Auguſt 1595. I traced a Death-watch by the Noiſe, and found The Death 
of- in a Copper Body; ir reſembled diy Dirt in Colour. I found another gn. Arn, 


lome Years before on a rotten Poſt. This ſmall Beetle had another an- 2245.e-376 
Iwered it in the ſame Room, and after a Minutes diſtinct beating would 
lorbear for the other to anſwer. 

H hh h h The 


ſtly, 
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The Part it beats wich, is the extreme Edge of the Face; which I may 
call the upper Lip, the Mouth being protracted by this bony Part, and j. 
ing underneath out of View. 

It was {+ of an Inch long, the Colour à dark brown, with Spots, ſome. 
thing lighter, irregularly placed, which would not rub off readily, They 
ſeemed to lie rather athwart the Back, and direct on the Head; as in the 
ſmall Figure, 194, which is much of the ſame ſize with it, and the Macu!s 
are deſigned for the greyiſh Spots. Under the Vaginæ, are pellucid Va 1, 
and the Body is of 3 pullous Colour. The Head appeared large, by reaſon 
of a large Cap or Helmet, which covered it round, only at the Ear turned 
up a little ; from under this appeared the Head, which was flat and thin, 
the Eyes forwards, the Lip hard and ſhining, the Ears of the Helme: grey 
iſh. Two Antennæ proceeded from under the Eyes, which, by their meet. 
ing on the Breaſt, I conjeRured to aſſiſt their Feeding, and to be rather 
Proboſces ; and the Helmet to be turned up for hearing ſake ; and the Bel. 
ly. plicated as other Beetles, _ N 

he other Beetle that anſwered it was leſs, and the Marks on the Back, 
not ſo diſtincdce. . 

By the Microſcope I diſcovered the Marks to be thick ſet ſpots of Hair, of a 
Caftor Colour; the Head all hairy, and the Face thick of curled Hair. On the 
Fig. 195. Belly was a little but thin ſet Hair. The Eyes appeared large, as in the Fi. 

gure,the ſuperficies conſiſting of many ſmall ſquares furrow'd deep between, 
and thele lay in Lines tranſverſly deſcending towards the Noſe. Theſe aa 
were not moveable but contiguous to the Face, without any Cavity to re- 
ceive them; and they were very opaque. The Antenne proceeded from un- 
der the Ey es; the firſt large Joint having a Cavity, out of which it proceeds 
at the ſides of the Lip. Between the Eyes the Face riſes in a little Ridge, 
which is the Noſe, and is ſignified by the light part of the Face. And juſt 
below it, the Nafrils are covered by ſtrait pendulous Hair, proceeding from 
the lower Ridge of the Noſe, Under this Hair, the Cavity is dark. Below 

the Noſe, the Lip ſhades ſhew the more depreſt Places. Under this Lip are 
vilible 4 Forcipes, 2 of each fide, tolay hold on its Food, 


Loan H. XXX. I. I have obſerved, that that ſort of Flies which Mouffet calls Muſes 
ems, by Mr, Lupus, and ſome others, (as the Tabani, Afili, &c.) that have but 2 Wings, 
J dunilter. have growing out of their Body, under each Wing a ſmall flexible hex or 
Po intel, with which they poiſe their Body, and keep it in e£quilibrio, as the 
Dancer on the Rope does with his Pole; for pull theſe off, and their Flight is 
ſhort and unſteady, nor can they, tho' they have the uſe of their Wing), 
Luide themſelves A as to keep themſelyes from the Ground, or to avoid 
itciking againſt whatever is in their Way. 
A wore by 2, Dr. Hk has obſerved theſe Pendulums, and deſcribed them in his Mr 
» OF _ TT 8 
ib. p. 691, crograpbia, 0c. 38. 9. 273. 
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XXXI. I here ſend you a viviparous Ny, which is one, if not the very big- ,;,;. 
zeſt, of the harmleſs Tribe that I have met with England. I call them g by 
harmleſs, becauſe that they are without that hard Tongue or Sting in the — 
Mouth, with which the Oeſrum kind, or Gad - Hies, trouble and offend both v. 66.595 
Man and Beaſts. This Fly is ſtriped upon the Shoulders, grey and black, 
and as it were checkered on the Tail with the ſame two Colours, The Fe- 
male may be known by a Redneſs on the very Point of the Tail. The ve- 
ry latter end of May 1666, I opened ſeveral of them, and found 2 Bags of 
live white Worms, of a long and round Shape, with black Heads, they mo- 
ved both in my Hand, and in the unopened Veſicles, backwards and for- 
wards ; as being all diſpoſed in the Cells length- ways the Body of the Fe- 
male, like a Sheaf, Some ſuch thing is hinted by Aldrovandus, and 1 ſuſpect 
all of this Tribe to be in ſome meaſure viviparous. 


XXXII. 1. In a great and very ancient Wall of Free fone, in the Benedi- 45m of 
dine. Abbey at Caen in Normandy, facing ſouthward, there are to be found ug ow 
many Stones fo eaten by Worms, that one may run his hand into moſt of 3%. b. 
the Cavities, which are variouſly faſhioned, like the Stones which I have ſeen n.15:p321, 
wrought with ſo much Art in the Lowvre; in theſe Cavities there is abun- 
dance of live Worms, their Excrement, and of that Stone Duſt they eat. I 
have taken ſome of theſe _ Worms, which I found in the eaten Stone, 
and put them into a Box with ſeveral Bits of the Stone; leaving them there 
together for the ſpace of 8 Days, and then opening the Box,the Stone ſeem- 
ed to me eaten ſo ſenſibly, that I could no longer doubt of it, 

Theſe Worms are incloſed in a Sbell, which is grayiſb, and of the Bigneſs of 
2 Barley-corn, ſharper at one end than the other, By the Means of an excel- 
lent Microſcope, I have obſerved, that tis all overſpread with little Stones, 
and little greeniſh Eggs, and that there is at the ſharpeſt end a little Hole, by 
which theſe Creatures caſt out their Excrement, and at the other End, 

a ſomewhar bigger Hole, chro' which they put out their Heads, and faſten 
themſelves to the Stones they gnaw. They are not ſo ſhut up, but that ſome- 
times they come out, and walk abroad. They are all black about 2 Lines 
ok an Inch long, and 3 qrs. of a Line large. They are diſtinguiſh'd into 
ſereral Plyes, and near their Head they have 3 Feet on each ſide, which have 
but two ſoints reſembling thoſe of a Lonſe. When they move, their Body 
s commonly-upwards, with their Mouth againſt the Stone. They have a 
big Head, ſomewhat flat, and even of the Colour of a Tortoiſe ſbell, brown- 
Iſh, with ſome ſmall white Hair; their Mouth is alſo big, where may be 
ken 4 kinds of Tau- bones, lying croſs-wiſe, which they move continually, 
opening and ſhutting them like a pair of Compaſſes with 4 Branches ; the Faws 
on both ſides of the Mouth are all black; the Nether-Faw hath a Point like 
lhe Sting of a Bee, but uniform; they draw Threads out of their Mouth Fig. 195- 
with their Fore feet, uſing that Point to range them, and to form their 
Hells of them; they have 10 Eyes, very black and round; which appear 
o be bigger than a Pin's Head; there are 5 of them on each ſide of the 
dead, ſtanding as in the Figure. 

Hhhhhe 2. I 
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Antho ſw 2. I have alſo found, that Mortar is alſo eaten by an infinite Number of 
eating Mo”- (yall Creatures, of the bigneſs of Cheeſe-mites; theſe have but two Eye, and 
ur, ib Are blackiſh : they have 4 Feet on each ſide pretty long; the Point of their 
Muzzle is very ſharp, as that of a Spider. In old Mortar betwixt Stones, 
that is found in Walls made with R«bbiſh, there is a great Store of them to- 
gether with great Plenty of their little Eggs: You may obſerve more of 
them in Walls expoſed to the South, than in others, and that the Worms that 
eat the Stone, live longer than thoſe that eat the Mortar; which keep 
not above 8 Days alive. Without a very good Microſcope, and a great deal 
of Attention, tis difficult to fee them well. | 
have ſeen other very old Walls altogether eaten, as thoſe of the Temple 
at Paris, where I could find no Worms: But the Cavities were full of 54, 
of various kinds, divecſly figured, and turned; all which I believe to be 
little Animals petrify'd. | 


en XXXIII. The Scolopendra, which is by Bruerus aſcribed to Muffct, in the 
ats b xl. latter part of his Chapter de Fulis, p. 202. I ſaw in the Cloyſters of Trinity 
Me College in Cambridge, 12 Or 13 Years ago. | 
Afexwoft XXXIV. Theſe Inſe&s appear to Sight, in nothing different from the 
Roisin common ſort of Graſhoppers ; but they take their Flight like Birds, which is 
Hoppersin . | | . : 
Lage. Particular to them, They are much about an Inch in length, of a grey Co- 
DY ezey tour. In the Tear 1685, the Earth in ſome places about Aramont in Languede, 
Mr. Jaftel,n, near Avignon, was covered 4 Fingers thick with them, in the Morning before 
132, b. 4% the Heat of the Sun was conſiderable: But as ſoon as it began to be hot, 
Yd. Jo, they took Wing and fell upon the Corn, eating up both Leaf and Ear, and 
$. 21,22,23, that with ſuch Expedition, by reaſon of theirgteat Number, that in 3 hours 
they devour'd the Corn of a whole Field; after which, they again took 
Wing, and their Swarm were ſo thick, that they covered the Sun like 2 
Cloud, and were whole Hours in Paſſing. They flew againſt the Wind, 
and went over the Caſle, which is very high, and ſeized upon another Field 
of Corn, which they deſtroyedlike the former. After having eaten up the 
Corn, they fell upon the Yines, the Pulſe, the Willows, and even the Hemp, 
notwithſtanding its great Bitterneſs. Afterwards, about the end of Augsf, 
they ceaſed flying, and copulated, and the Female ſtuck her Tail into the 
hard Earth, where ſhe caſt a Foam, and made therewith in the Ground 1 
Hole, as big as that of a Gooſe-quill, and about an Inch long, wherein ſh 
laid her Eggs, which are much of the ſize of Milletsſeed ; there would be 
ſometimes 5o of theſe Eggs ina Hole, which are ſo covered over with the 
fame Earth, that the Water does not get in, After this, all theſe Inſc# 
died, and funk very much. They began to hatch in April, 1686. In 
March, we thought upon. Deſtroying their Eggs, which lie not above a Fin: 
gers breadth in the Earth; and we took - them 118 Quintals, being 9 
Tuns. Since their Hatchings, they have taken above 15 Tun, of the young 
Graſhoppers, which are not yet bigger than Flies: And there are yet a _ 
3 a | tit 
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titude that have eſcaped us. If this Care had not been taken, there would 


have been enough of them to have eaten up the Corn of the whole Province. 


XXXV. Flea: bring forth Eggs (or a ſort of Nits) from theſe Eggs are Tie Genes 
ron of Flew 


hatched Worms; theſe Worms make to themſelves Bags like Silk Worms; 
and from out of cheſe Bags come Flu. The Eggs they depoſite on Dogs, 
Cats, Men or other Animals infeſted with them: or in Places where they 


Ground. or fix themſelves on the Ply:s, or other Inequalities of the Coverlers 
and Cloaths, From theſe are brought forth bite Worms of a ſhining Pear 
Colour, which feed themſelves on the Bran lie Subſtance which ſticks in the 


28 = 


n. 247. N 
ſleep, which being round and ſmooth, ſlip ordinarily ſtreight to the 


Combs when Puppies are combed to take out the Fleas, or with a certain 


drwny Subſtance, that is found in the Plyes of Linen Drawers or other ſuch like 
Excrement. They come in a Fortnight to the bigneſs of Fig. 197. and are very Hg. 197. 
lively and active, and if they have any Fear, or if they be couched, they 
ſuddenly roul themſelves up, and make as it were a Ball. A little after, 
they come to creep, after the manner of the Sill Worms that have no Legs, 
with a brisk and very ſwift Motion. When they are come totheir uſual big- 
neſs they hide themſelves the moſt they can, and bringing out of theic 
Mouths the Silk, they make round themſelves a ſmall Bag, whice within as 
Paper, but without always dirty, and foul'd with Duſt. The Bags are to Fig. 198. 


the naked Eye of the bigneſs of Fig. 198. without 2 In other two 
Weeks, in the Summer-time, the Hea is perfectly formed; without that the 
Worm quits its Exuviæ in its Bag; as do the S;/k Worms ; and as do all Cater- 
pillars, which leave in the ſame their Exuvie. The Flea,ſo long as it is inclo- 
ſed in the Bag, is milk white, altho' it has its Legs; but two Days before it 
comes out, it becomes coloured, grows hard, and gets Strength, ſo that 
coming ſpeedily out, itſtreight leaps away. 

Fig. 199. Repreſents the Eggs. Fig. 200. The Worm. Fig. 201. The Bag, 
Fig. 202, the Flea ; but all magnify'd by the Microſcope. 


XXXVI. There have occurred to my Obſervation but; ſorts of Angi, Ti Famer 


commonly without Wings; viz, very black, dark brown and Philemort. C, edmund 


Exch kind inhabit by themſelves in their ſeveral Banks,two ſorts ſeldom or 4% 


never being found together; and if either of the other two ſorts be put into 
the black Ants Bank, tis worth obſerving what Enmity there is betwixt 
theſe little Creatures, and with what Violence the black Ones will ſeize on 
the red, never leaving to pinch them on the Head with cheir Forceps, or 
Claws, till they have killed them upon the place; which done, they will 
carry them dead out of the Field, from their Bank. But if you put black 
Aus into a Bank of the red, the black ſeem to be ſenſible of the ſtrangeneſs 
of the Place they are in, that there they will not meddle with the red ; but 
i if they were ſrighted, and concerned for nothing but Self-preſervation, 
run away, | F 
Upon . of theſe Banks, I obſerve firſt, a white Sul ſtance, which to 


oft 


p. 425. 
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ſoft and tender. And if you take a bit of it, as big perhaps as a Aft. 
Seed, and lay it on the Object Plate of a good Microſcope, you may by opening 
it with the Point of a Needle diſcern many pure, white and clear Appezr. 
ances in diſtinct Membranes all Figured like the leſſer ſort of Birds Evo, 
and as clear as a Fiſh's Bladder, This Subſtance, as it hath been juſt now 
deſcribed, I find in the Ants themſelves; which I take to be the true Auf. 
Eggs: It being obvious to the Obſervation,that wherever this is uncovered, 
they make it their Buſineſs to carry it away in their Mouths to ſecure it 
and will, after you have ſcattered it, lay it on a heap again, with what 
ſpeed they can. I obſerve they lie in Multitudes upon this, (if I may 
ſo call it) Spawn of theirs: And after a little time every one of theſe 
ſmall Adherences is turned into a little Vermicle, as ſmall as a Mite, hardly 
diſcerned to ſtir. But after a few Days more, you may perceive a fee}; 
Mction of Hexion and Extenſion, and they begin to look yellowiſh and hairy, 
ſhaped very like a (mall Maggot: And ſo keeping that ſhape,grow almoſ 
as big as an Ant, and have every one a black Spot on them. Then, they 
et a Film over them, whitiſh and of an Oval ſhape ; for which Reaſon, [ 
uppoſe, they are commonly called 4nt:-Eggs ; which yet (to ſpeak pro- 
perly) they are not. 1 
I have opened many of theſe, vulgarly call'd Ant- Eggs, I mean the leſſer 
ſort, (for there are ſome as big as a #beat Cory, others leſs than a Rye Cn) 
and in ſome J find only a Maggot to appearance juſt as was deſcribed before. 
In others, | find a Maggot, beginning to put on the ſhape of an Aut about 
the Head, with two little yellowiſh Specks, where the Eyes ate deſigned, 
in others a further Progreſs, and furniſh'd with every thing to compleat 
the Shape of an Ant: But wholly tranſparent, the Eyes only excepted, which 
are then as black as black Bugles. But when they newly put on this Shape, 
1 could never diſcern the leaſt Motion, in any one part 1 little Creature, 
whereof the Reaſon may perhaps be the Weakneſs of their Fibres ; for after 
a little more time, when they begin to be browniſh, they have Strength to 
ſtir all their Parts. At laſt, I met with ſome of theſe reputed Egg:,which 
being carefully opened by me, I cook out of ſeveral of them every way pe:- 
ſect and compleat Ants, which did immediately creep about, among thc 
reſt, no way differing from many other Ants, but by a more feeble Main 
of their Limbs, And this I took for a clear Demonſtration of what I de. 
ſigned, which was to know, that the Film does only cover the Maggit,wiiie 
ſhe is e. into an Ant, and fit to ſhift for herſelf, The black Speck, 
that is at one end of every ſuch reputed Ants Egg, I ſuppoſe to be caſt out 
of the Maggot,in her Transformation: Since after it puts on the Shape of an 
Ant, the Speck is quite gone, and the whole Body of the Ant pure clear ; 
ſince alſo this Speck at the end of the ſaid Egg, lies always cloſe to the 4 
of the included Ant. | ; 
It is obſervable how upon a breaking up of their Ba»ks,they make it th*'l 
buſineſs immediately to carry their Young out of ſight again; laying the 
ſeveral forts of them in ſeveral Places and Heaps; the which if you mit- 


gle again, or ſcatter, you ſhall, laying but ſome bits of Slate, or the like, 
e in 
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in any place they may come to and get under, afcer a few Hours ſee all the 
Vermicles and vulgarly called Eggs, laid ia their ſeveral and diſtin Parcels 
under ſuch Pieces of Slate, &. Provided the place be not fo cold as to chill 
their Limbs ; which if it be, by being brought to the Fire, they will ſoon 
recover their Strength, and fall to their buſineſs again, of ſecuring their 
little Ones. They know all the forts of their Young ſo well, that you can- 
not deceive them though you may with Fine Sugar, Salt, or the Crumbs of 
yery White Stale Bread, ſcattered in the Mould, where their firſt true Eggs 
are, as I callchem, be miſtaken your ſelf, yet the Ants will not, nor touch 
a bie of what is not their own Offspring. 

[ have obſerved in Summer that in the Morning they bring up thoſe of 
their Young ( that are vulgarly call'd Ants Eggs) towards the top of the Bank : 
ſo that you may, from 10 in the Morning until 5 or 6 in the Afternoon, find 
them near the top; eſpecially about one, two, or three of the Clock, and 
later, if the Weather be hot; when for the moſt part they are found on the 
South ſide of the Bank. But towards 7 or 8 at Night, if it be Cool or 
likely to Rain, you may dig a Foot deep before you can find them. 


XXXVII. Dr. Hulſe in Aug. 1690. ſent me theſe Obſervations ; * Bare j 7 
an Ant- Hill with a Stick, and then caſt Cichory Flowers upon it, and you .. 114. 
4 ſhall ſee the Ants creep very thick over them; now as they creep, they {, W e. 


* let fall a drop of Liquor from them, and where that chanceth to light, 
„there you ſhall have in a Moment a large red Stain. Sometimes they 
* will be a pretty while before they diſcolour them, and at other times, 
they will do it ſuddenly. At the firſt I gueſſed that being vext, by ſtir- 
* ring their Hill, they might thruſt their Stings into the Flowers, and 
1 thorow them convey that Sharp Liquor: but by bruiſing them, and rub- 
* bing the expreſſed Fuice againſt the Flowers; I find they will be equally 
4 fain'd, Tis a thing well known, that Ants, if they get into Peoples 
„ Cloaths, and ſo to their Skin, will cauſe a Smart and Tingling, as if they 
« were nettled ; which I conceive is done by letting fall the Roms. 
ned Corrofive Liquor, rather than by Stinging. 

e To what ſort of Liquor to refer this J uice, I know not. I dropt Spirit 
„e of Salt, and Oy! of Sulphur upon the Flowers; but they did not cauſe 
them to change Colour. I likewife put Salt of Tartar upon them, and 
* drope thereon a little Spirit of Salt, which cauſed a ſufficient Fermentation; 
* but prevailed not to change the Colour of the Flowers in the leaſt, 

“This Obſervation holds true, not only in Cichory Flowers, but alſo 
" Lark-Spur, Borage, and all others of a Blue Colour. 

Some Years ſince Mr. Sam. Fiſher of Sheffield, made me acquainted with 
theſe Experiments, viz. © It with a Staff, or other Inſtrument you ſtir an 
Heap of Ants, (eſpecially Horſe-Ants) ſo as to anger them, they will let 
* fall thereon a Liquor, which if you preſently ſmell ro, will ewinge the 
% Noſe like newly diſtilled Spirit of Vitriol. 


* A Weak Spirit of Piſmires, will turn Borage Flowers red in an Inſtant; 
Vinegar 


68. p. 2073. 
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© Vinegar A little heated, will do the like. P;ſmires diſtilłd by themſelre;, 
© or with Water, yield a Spirit, like Spirit of Vinegar, or rather like the 
% Spirit of Viridi eAris ; Lead put into this Spirit, or Fair Water, with the 
% Animals themſelves being alive, maketh a good Saccharum Saturni, Iron 
te put into the Spirit, affords an Aſtringent Tincture, and by a Repetition a Cricu, 
c Martis, Take Saccharum Saturni thus made, and diſtill it, and it will af. 
* ford the ſame Acid Spirit again, which the Saccharum Saturni made with 
* Vinegar Will not do; but returns an inflammable Oil with Water, and no. 
te thing that is Acid. Saccharum Saturni made with viridi /£r5s,doth the ſame 
* (in this Reſpect) with that made with Spirit of Piſmires. When you put 
te the Animals into Water, you muſt ſtir them to make them angry, and then 
© they will ſpirt out their acid Fuice. No Animal that we ever diſtilled 
ce (he ſpeaks of his Brother and himſelf) except this, yields an acid Spirit, 
* bur conſtantly an Urinouws; and yet we have diſtilled many, both H, 
& Fiſh and Inſets. 

ln Dr. Hulſe's Account, where he ſaith, that Spirit of Salt, and Oil of Sul. 
pbur dropped upon Cichory Flowers, did not cauſe them to change Colour, it is to 
* underſtood of the Flowers entire and unbruiſed; For any blue Floy- 
ers being a little bruiſed, and then a Drop of Spirit of Salt, or any other 
Acid Spirit let fall thereon, will turn inſtantly red. The Reaſon is obvi- 
ous ; for that the Leaves of the Flowers (as all the other parts of the Plant) 
being inveſted with a Skin or Membrane, the Liquor drop'd thereon can- 
not eaſily penetrate it, and ſo commix it ſelf with the Interiour Juice or 
Pulp. Hence it is, that if theſe Flowers be put into Cold Vinegar, eſpecial- 
ly if the Weather be cool, they will not change Colour for a conſiderable 

time; but if you heat the Vinegar, they will change immediately. 
Ae to. 2. Having obſerved that a Piſmire bruiſed and ſmelt to, emits a ſtrange 
ſect yielding fiery and piercing Savour, like the Leaf of the Herb, by Botaniſts call'd Flan- 
5 „ U kt mala, broken at one's Noſtrils, I have by this means found an Inſect, which 
fter, ib, 9, I ſuſpect, may yield an acid Liquor, as well as the Piſmire; and that is the 
2037, long and round bodied red colour d Fulus diſtinguiſhed from all other Multipes, 
in chat their innumerable Legs are as ſmall as a Hair, and white, andin 
going they are moved like Waves; not rare amongſt dry Rubbiſh ; no 
Scolopendra, ours being an Harmle/s Inſect, and that armed with Danger 
Forcipes. The Body of this Fulus being bruiſed ſtrikes the Noſttils excecc: 


ing fiercely. 


Muk Cen XXXVIII. Sep. 2. 1571. I found in a ſandy Dirch-bank about a Mile and 
Dr. Li t r. an half from York, in the high Road to London, a ſort of exceeding {mall 
rig) g. Fiſwires (by which Note alone I think they may be ſufficiently diſtinguiſh 
xxvi-& from all, at leaſt, that I have ſeen.) Thoſe without Wings, were of a Light 
Vu. Yellow, or Flaxen,and being broken at ones Noſtrils they emitted, like othe!,, 

an acid or ſowre Scent, but thoſe of the ſame Bank with Wings, were Col 

Black, and thoſe bruiſed and ſmelt to, emitted a fragrant Smell like Mw; 


And an Apothecary in York, famous for his Diligence in Chymical 1 
; | | | 
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ad compare them (unſeen and not yet made known to hi 5 
ent Balſam, he is wont to prepare. yer made known to him) to an Excel- 


F vel Fla mittunt ; ut ſunt qui 8 
aut Prædandi cau ſa — 1 — of 
2 Reticula Orbiculata, Numero IX. | . Sans 


1 


1. Araneus Subflavus, Alvo paululum Acuminata inflexaque, M. Liter, a. 

2. Araneus rufus, Cruciger, cui utrinque ad ſuperiorem Alvi par- * 
tem velut Singula Tubercula eminent. 

3. Araneus Cinereus, Pictura Clunium in x. fere partes divulſa, iiſ- 
que plenis admodum. 

4. Araneus Flavus, 4. Albis præter Picturam Foliaceam, in Clune 
Maculis inſigni tus. 

5. — 4 Nigricans, Clunibus ad Similitudinem Quern; Folii 

| pictis. 


* 
. — DD 
— — - . — 
— — 


6. Araneus ex viridi Inauratus, Alvo prætenui proceraque. 

7. Franeus Cinereus, Sylvaruw incola, alvo in Mucronem faſtigiata, 
| ſeu Triquetra | 

| 8. Aranqus Viridu, Cauda Nigra Punctis ſuperne notata, ipſo Ano 


Croceo. 

9. Aranens Pullus Cruciger in alvo plena. 

vel Plagas Globatat, N. IV. 

10. Araneus Variegatus, alvo Orbiculata. 

In. Araneus Rufus, Clunium Orbiculatorum faſtigio in modum 
Stellæ Radiato, | 

1 |12 Araneus Pulluss Domeſlicus, 

| | 13. Araneus Cinereus Macula Nigra in ſummis Clunibus inſignitus, 


Ar anti. 


Minimus, 
vel Telas ſive Linteamina. N. VIII. | 
14. Araneus Subflavut, Piloſus, prælongis pedibus, Domeſticus. 
| 15. Araneus Nigricans, Prægrandi Macula in ſummis Clunibus, 

cæterum iiſdem oblique virgatis, Domeſticus. 
| * 2 Fuligineus e Craven, inligni Candore diſtinctus, Cauda 
| ifurca.. 
ik Araneus Subflayuus, Nigricantium Macularum Quadratarum 
i Catena in Clunibus infignitus ; item cui utrinque ad Clunium 
Latera ſingulæ obliquæ Virgulz Haveſcentes. 
18. Araneus Cinereus, Maximus, Cauda Bifurca. | 
| | '9. Aranen Niger aut Caſtaneus, Glaber, Clunibus ſummo Candere | 
interſtinctis. | | 

20. Araneus Cinereus, Mollis, cui in alvo, oblique virgata, Macula 
| | latiuſcula e Nigro rubens. | 

21. Arantus plerumque Lividus ſine ulla Pictura alvo Acuminata. 
aut ideo Nibil Texunt (niſi filorum Ejaculatio ac Volatus illorſum 
ſpectet :) cum tamen alias poſſint; nimirum Tel ad Tutandum 
Fetum aut ad Hyberns ; ſed aperto Marte Muſcas venantur, at- 
que ii ſunt. liiii | vel 
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| vel — di, N. V. Hi vero, cum Superioribus ſingulis 8 habent 
i Oculos. 

x 22. Araneus ſubrufur, Parvus, citifſimo Pede. 

23. Araneus Cancriformis, oculis e viola purpuraſcentibur, Tardi. 

pes. 

| | 24 4ranemcinerew, Alvo undulatim Pitta, inſigniter Procer 
| Acuminata. | ; 
| | 25. 4ravews Fuſcs, alvo oblique virgata, 


| | 26. Arenews Niger, Sylvicola, py 
vel Phalangia, five aſſultim ingredientes, N. III. Hi vero 6 tan. 
tum Oculos habent. 


27. Araneus Cinereus, five ex Argento Nigroque Varius. 


28. Araneus Subflavus, Oculis Smarag 

Clunes 3. virgulz Croceæ. 
29. Araneus ſubrufus e Craven, ſive Ericetorum five Rupium. 

„ vel omnino Nulls Fila mittunt, ut ſunt qui plerique. 

Longiſſimis Tenuiſſimiſque pedibut donantur; atque Hi duo: tan. 
tum Oculo; habent Telaque ſive Brachia Digitata. N. IV. | 

39, Araneus Rufus, non Criftatus, Gregatim vivens, 

I 31, Araneus Cinereus, Criſtatus. | 
32, m—_—_ e Candido Nigroque Varius, Minima Beſtiola, Sylyi- 

1.33. Araneus, ut puto, Coccineus, vulgo dictus, a Tant, Anglice. 


is ; item cui ſecundum 


deen _ XL. 1. I have diſcover d that all Spiders that ſpin a Thread, (thoſe which 
breach in WE Call Shepherds, or Long Legg d Spiders, never do,) are the Makers of thoſe 
_— wi Long Threads in the Air in Summer, and efpecially towards September, ſo much 
= i; By wondred at, and in ſuch infinite Quantities every where. I exactly marked 
3 o. all the ways of Weaving, uſed by any ſort of them, and in thoſe admirable 
Works, Lever noted, that they ſtill let down the Thread they made uſe of, 


and drew it after them. 


Ac length in nearly attending on one that wrought a Net, I faw hin | 
ſuddenly in the mid Work to deſift, and turning his Tail into the Wind | 
to dart out a Thread, with the Violence and Stream we ſee Vater ſpout out . 
of a Spting. This Thread, taken up by the Wind, was in a Moment emit- 
ted ſome Fathoms long, ftill iſſuing out of the Belly of the Animal; by and ö 
by the Spider leapt into the Air, and the Thread mounted her up ſwiftly. 

Aſter this firſt Diſcovery, I made the like Obſervation in almoſt all the ſort 

of Spiders, I had before diſtinguiſhed ; and I found the Air filled with f 

young and old, failing. on their Threads, and undoubtedly ſeizing Gu. p 

and other Inſet: in their Paſſage ; there being often as manifeſt ſigns of . 

. as Legs, Wings of Nyes, & c. on theſe Threads, as in their Weh Bi - 
ow. | lo 


One thing yet was a wonder to me, viz. that many of theſe Threads, tha 
came down out of the Air, were not ſingle but ſnarled, and with Complic- 
ble woolly Locks, now more now leſs, and that on theſe I did not always 
find Spiders, though many times 1 had found two or three upon 7 of 

| them 
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them; whereas when they firſt flew up, the Thread was ſtill ſingle, or but 


little tangled, or it may be thicker in one place than another. In the end 
by good Attention, I plainly found them to get to the Top of a Stalk oc 
Bough, or ſome ſuch like thing, where they exerciſe this darting of Threads 
into the Air; and if they had not a mind to ſail, they either ſwiftly drew 
it up again, winding it up, with their Fore-feet over their Head into a 
Lock, or break it off ſhort, and let the Air carry it away, This they will 
do many times together: and you may ſee of them that have Chains of 
theſe Locks or ſnarled Thread before them, and yet not taken Flight. 

Again, I found that after the firſt Elight, all the time of their Sailing, they 
make Locks, ſtill darting forth freſh ſupplies of Thread, to ſport and fail by. 

It is further to be noted, that theſe complicated Threads, are much more 
tender than our Houſe Webs, | | 

In Winter and at Cbriſtmaſi, I have obſerved them buſy a Darting: but 
few of them ſail then, and therefore but ſingle Threads only are to be ſeen. 
And beſides, they are but the young Ones, of laſt Autumns Hatch, that are then 
employed; and it is more than probable, that the great Ropes of Aurumn 
are made only by the great Ones, and upon long Paſſages, and Summer 
Weather, when great Numbers of Prey, may invite them to ſtay longer 


up, 
” I have ſeen Spiders ſhoot their Webs 3 Yards long before they begin r, bir 
to ſail ; and then they will, as it were, fly away incredibly ſwift. Which $55-82193 
Phenomenon doth ſomewhat puzzle me ; ſeeing ſometimes the Air doth not 
move a quarter ſo faſt as they ſeem to fly. Moftly they project their 
Threads ſingle, without dividing or forking at all to be ſeen in them. 
dometimes they {till ſhoot the Thread upward, and will mount with it in a 
Linealmoſt Perpendicular ; and at other times they project in a Line Parallel 
to the Plain of the Horizon ; as you may often ſee by their Threads that 
run _ one Tree to another, and likewiſe in Chambers from one Wall 
to another, | 

I confeſs, this Obſervation at firſt made me think, that they could fly : 
decauſe I could not perceive, how a Thread could be drawn ſo parallel to 
the Horizon between two Walls or Trees,as aboveſaid,unleſs the Spider flew 
through the Air in a ſtraight Line. 

The way for forking their Threads, is expreſſed by the Figure. What Rea- „ 205 
ſon ſhould be given of this Dividing, I know not, except that their Threads 
being thus winged, become better able to ſuſtain them in the Air. | 

They will often faſten their Threads in ſeveral Places to the Things they 
creep upon ; The manner is, by beating their Tail: againſt them as they 
creep along, which may be underſtood by the Line 3, b. By this frequent 
B:ating in of their Thread among the Aſperities of the Place, where they 
creep, they either ſecure it againſt the Wind, that it be not eaſily blown 
way; or elſe whilſt they hang by it, if one ſtick breaks, another holds faſt, 
lothat they do not fall to the Ground. 


Fig. 204- 
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Ay % 3. I had the firſt Notice of this Darting of Spiders from Dr. Hi , 
Wi, * Which was not long after communicated to me by Mr. Lifer ; nor is it 
any great Wonder, that inquiſicive Perſons, applying themſelves to ob. 


ſerve and conſider the ſame Subje cs, ſhould make the ſame Diſcoye. 


| ries, 1 | 
By——b, 4. Mr. Lifter intimates in a later Letter, that Mr. Wray knew nothing 


p. 210% of his having obſerved the darting of Spiders, no more than he knew that 


either Mr. Wray or any body elſe had obſerved it, until ſuch time as he oc. 
caſionally ſent Mr. Wray a Catalogue of our Engliſh Spiders, upon which 
Subject Mr. Wray put this among other Queſtions; whether he had obſer. 
ved the Darting of Spiders. | 

* it appears that this Obſervation is as well Mr. Lifer's as Dr. 
 Hulſe's. | 
— I take the Forking of ſome Threads (for Dr: Hulſe exce pts the moſt) 
b 1/2 to be meetly accidental, even as it is to our Hair: Neither do I think that 
any ſuch thing is deſignedly done by the Animal, and for as much as I hare 
obſerved, Spiders Threads of themſelves are exceeding lick and ſmooth. 
There is indeed a dividing in the Projection of the Threads of many (ortsof 
Spiders, and eſpecially among thoſe which we diſtinguiſh by the Name of 
Lapi, which Tribe is moſt frequent, and par.icularly delighted in Sailing, 
yet this Dividing is much of another Nature than Forking. Theſe Luj; 
will dart a whole Sramen or Szeaf at once, conſiſting of many Filamen: : 
Yet all of one length, all divided each from the other, and diſtin until 
ſome chance either ſnap them off, or entangle them, But for the moſt 
pare you may obferve, that the longer they grow, the more they ſpread, 
and appear to a diligent Obſerver like the numerous Ray, in the Tail of a 
Blazing Ster. As for that which carries them away in the Air, ſo ſwiſt off 
hand, it is, as I have already hinted, partly their ſudden Leap, and partly 
the length and number of the Threads projected, the Stream of the Ait and 
Wind beating more forcibly upon them: And thus we ſee a Rope that un- 
expectedly ſlips, comes home with a ſeeming Violence, and partly (and 
that muchtoo) the Poſture and Management of their Feet, which, at lealt 
by ſome ſort of them, I have obſerved to have beeu uſed very like Wings 
or Oars, the ſeverai Legs like our Fingers, being ſometimes cloſe Joynted, 
and other times opened, again bent, or extended, &. according to the ſe- 
veral Neceſſities and Will of the Sailer. To fy they cannot be fri laid, 
they being carried into the Air by external Force, but they can, in caſe the 
Wind ſuffer them, ſteer their Courſe, and perhaps mount and deſcend it 
Pleaſure: and to the purpoſe of Rowing themſelves along the Air, tis ob 
ſervable, that they ever take their Flight backwards, that is, their Head look: 
ing a contrary way, like a Sculler upon the Thames. It is ſcarce credible t0 
what Height they will mount: Which yet, is preciſely true, and a thing 
eaſily to be obſerved by one that ſhall fix his Eye, ſome time on any part 
the Heavens, the white Webs at a vaſt Diſtance very diftin#ly appearing f10n 
the Azure Sky: but this is in Autumn only, and that in very Fair and Cain 

Waather, | ALI, 
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xll. S. Red; having affirm'd, that Creatures reputed wenemons are indeed 


10 Peyſers when ſwallowed, tho' they may prove ſo when put into Dun Br ns 


Mr. Nath. Fairfax, for Confirmation thereof, alledges Examples or ſeveral ne and 
Perſons well known to him, (himſelf alſo having been an Eye-witneſs to vr, wat. 
ſoms ſuch Experiments) who have frequently ſwallow'd Spiders, ven of Fat. a. 


the renkeſt kind, withont any more Harm than happens to Hens, Robin- red. 


Beats, and other Birds, who make Spiders their daily Commons, And 
having made mention of ſome Men that eat even Toad, he adds, that tho 
2 Toad be not poy ſon to us in the whole, yet it may invenom ontwardly; 
according to ſome parts ſo and ſo ſtirt d, an Inſtance whereof he alledges in 
a Boy, who ſtumbling on a Toad, and hurling Stones at its ſome Juice from 
the bruiſed Toad chanced to light upon his Lips, whereupon they ſwell'd, 
each to the Thickneſs of about 2 Thumbs; and he negleRing to uſe what 
might be proper to reſtore them, they have continued in that miſhapen 
ſiae ever ſince. ; 


XIII. Mr. Nath, Fairfax relates, that a Spider bruiſed into a ſmall Glaſs dg gi; 
of Water, tinged it ſome what of a sky Colour: and he is informed, that a t- 


Zolam, by 


Dozen of them being put in, they would dye it almoſt a full Azure. Dr, Puirfa, 
n. 1 1. p. 219. 

XLIII. Upon the Diſſection of a Rattle Snake, which was ſent alive from meta pure. - 
Virginia to Mr. Hen. Loades, a Merchant in London, I find both its external dg 
and internal Parts ſo conformable in almoſt all ReſpeRs to thoſe of a Viper, (a, a. vg 
that | have taken the Liberty of placing it in that Claſs, and from the Rattle v“. J 
"_— ſufficiently diſſerences it from other Serpents, of naming it Vipers 
(4441/04, 

It was 4 foot 5 Inches long, the Girth of the body in the largeſt Place, 
which was the middle, was 6+ Inches ; the Girth about the Neck 3 Inches, 
near the Rattle a Inches tha Head flat on the top as in the Viper, aud by the 
Protuberance of the Maxillæ, ſomewhat repreſenting the Head of a bearded - 
anom, at the Extremity of it were the Noftrils ; between them and the Eyes 
but ſomewhat lower, were two other Orifices, which I took for the Ears, 
but after found, they only led into a Bone that had a pretty large Cavity, 
but no Perforation. | Fig. 209. 6 

The Eye was round, about + of an Inch Diameter) There was a large 
Scale jetting over the Eye, which ſeemed to ſerve as 2 Palpebra for defend- 
it from any thing falling on ic, but I could not perceive twas capable of 
cloſing, though inwards it ſeem'd to have a Membrana Nictiians, which re- 
moves any Duſt that might adhere co the Eye. 

The Scales on the Head were the ſmalleſt of any ; thoſe on the Back lar- 
ger; and ſo proportionably greater to the biggeſt part of che Body, and ſo 
diminiſhing thence again to the ſetting on of the Rattle, all in Figure ſome» 
what reſembling Parſnip”Seeds Their Colour was various, thoſe on the _ 

| ike 


ö „„ 
like the Colour of the Feathers on the Back of a Green Finch, ſpeckled with 
ſmall black Spots, whereof there were 4 larger and more remarkable ; Thoſe 
on the Back were of a dark Feuillemort, a black and a darkiſh yellow, and 
ſpeckled, making a curious Chequer or Dappling on the Back by this inter. 
mixture of Colours; but as they grew nearer the Tail, they became darker, 
and at laſt almoſt black. The Scales on the Back had an edged riſing in the 
middle, which was till leſs protuberant as they grew nearer the Sides, 
where they were flat. | | | 
The Belly ſeem'd flat, covered with long Scales of a yellowiſh Colour, 
ſpeckled black. From the Neck to the Anus, we numbred 168. beyond the 
Anus were 2 half Scales, thence 19 whole Scales of a black Lead Colour, with 
yellowiſh Edges: from thence to the Rattle, 6 Orders or Rows of ſmaller 
Scales of the ſame Colour. The Scales of the Belly were joined to each other 
by diſtinct Muſcles ; the lower Tendon of each Muſcle being inſerted upon 
the upper Edge of the following Scale, and the other Tendon of the ſame 
Fg:05.us Muſcle inſerted about the middle of the foregoing Scale. Theſe Muſcls 
were more fleſhy towards the Middle of the Scale, and then its Fibres did 
run obliquely aſcending. To each ſide was appropriated a Rib, whoſe 
Point did join with the Extream of it, which muſt much advantage the uſe 
Nature ſeems to deſign them for, by ſtrengthning them to perform their 
Reptile Motions ; for the Scales are ſo many Feet, which being free and open 
downwards, they thereby take hold of the Ground, and ſo contract their 
Body forwards, and then ſhoot out again; and ſo perform their Motion, 
Hence it is, hat on Rocks their Motion is much quicker than on the Earth, 
or Plains, becauſe here they have the fircmer Footing; but in ſoft Ground, 
tho? their Belly be flat, yet they can contract it to an Ellipſ, or an acuie 
Angle, that ſo they may take the deeper Hold, as I have obſerved in 
Viper. This Coat of Armour (for their Defence) is ſo curiouſly contrived, 
that tho? it covers the whole Body, yet by its frequent Jointings it admits 
of all Motions, | 

Having placed this Rartle Snake on its Back, we opened it, and obſerved, 
18.205. n that the Tendons of the Abdominal Muſcles made a Linea alba, in the midſt 
of the Scales of the Belly, where likewiſe did run a large Blood Veſſel, 2. 

riſing from the Vena Cava, towards the lower part of the Liver. 
heh The Wind-pipe, which is common to it with the Viper kind, as ſoon 2. 
F'$295-4% jt enters the Breaſt, preſently meeting with the Lungs, conſiſts only of 
ſemi-annular Cartilages, which being joined at both Ends to the Membrane 
of the Lungs inwardly is quite open, and immediately tranſmits the Air to 
the Veſiculæ of the Lungs: For dividing the Wind- pipe, we perceived it 
eeaſily extended above 1+ Inch wide; whereas before it meets with the Lung 
Fg:05,444" the Cartilages are Annular, The Trachæa or Mind-Pipe was 20 Inches long, 
terminating near the Heart, and Beginning of the Liver, and reaching t 
that Part of the Lungs which made the Great Bladder. The Cartilage df 


the Trachæa, near the Beginning were + of an Inch, but toward the Lal, 
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of an Inch, and lying flattiſh from End to End. Theſe Cartilages were not 
ſo diſtin as in other Animali, but often running into one another. 
The Lungs begin from the Throar and run down 3 Foot in length; the 


upper part of them that lay in the fore part of the Body for the length of a 7b 205; 6, 
Foot, and did reach to the Heart, was made of ſmall Yeficuls, or Cells, like 


the Lungs of a Frog ; but from the frequent Branchings and Chequer of the 
Blood Veſſels there, appeared of a florid red, This Part tapers proportiona- 
bly to the Body: the loweſt part of it near the Heart moderately blown, 
was in Compaſs 5 + Inches, a little lower, for the ſpace of 4 Inches, the Cells 
gradually diſappeared, ſo that they ſeemed at laſt to form only a Rericular 
Compages of Valoule conniventes on the inſide of the Membrane of the Lungs, 
and che Compaſs of the greateſt Place here, was about 6 + Inches, but from 


compoſed of a thin, but a ſtrong cranſparent Membrane, the Compaſs of 
which, blown as the former was 8 + Inches. 

The Lungs of the Salamandra Aquatics, and ſome other Animals, are only 
two large bladders ; in the Frog, Crocodile, & c. are two large Lobes, fill'd 
with membranous Veſiculz, or Cells, Our Rattleſnake, and all that Family, 
tho they have but one Lobe of Lungs, yet in that they compriſe the 2 for- 
mer ſorts ; the fore Part being filled with numerous Yeficu/z, the latter an 
entire large Bladder. 

In the Lend Tortoiſe there are 2 Loben one on each (ide; but theſe are ſub- 
divided into ſeveral others, according to the Partitions of the Ribs that are 
fixed to the Shell, and they lie chiefly in the bell, that is, the loweft Part of 
the Body, But what I would remark is, that where the Broncbhiæ firſt enter 
theſe Subdiviſions tis Reticulout, then they form a large Cavity, ſo that in 
thele Animals, where the Nixus of Reſpiration is not ſo frequent, Nature 
provides a ſufficient Store-houſe for this ſo neceſſary a Pabulum Vitæ, in theſe 
larger Bladders, whence tis diſpenſed according to the Exigency of the 
Occonomia 4Animalis. For the Tortoiſe, Viper, Rattle Snake, Frogs, Toad:, &ce. 
which ſleep a great part of the Year, as before they betake themſelves to 
this Repoſe. oy take in their Store of Food, ſo perhaps that of Air too; 
a more conſtantly requiſite Supply of Life. . For when thus ſtupidly aſleep, 
and ſometimes to all appearance dead, it may be queſtioned whether the 
have any Motion of thoſe Parts, which is required in drawing in freſh 
Air in Inſpiration. But ſince their Life here is ſo imperceptible and ſmall, 
this Stock may be ſufficient, the Decay being ſo little. So, the Salamandra 
«quatica, that lives under Water, for Lungs has two large Bladders, not un- 
likely for this Reaſon, that it might not be forced ſo often to raiſe it ſelf out 
f — Water to breathe in freſh Air, when the former is ſpent and de- 

Jed. 

In a Viper lately diſſected, (which remained alive ſome Days after the 
Skin, and moſt part of the Viſcera were ſeparated) I obſerved che Lungs all 
this while not riſing and falling, as in Inſpiration and Expiration, but con- 

t, equally extended with Air, and that as ſoon as it died, it expired — 
they 


thence to the End of the Lungt, was only a large bladder, without any Celli, big ao g 
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they fel], But the Stomach was empty, and I doubt not was ſo ſome cor- 
ſiderable time before, as was the Rattle ſnates, which for 4 Months at leaſt 


had eaten nothing, ſo that alcho' they can live ſo long without Food, yet 
Nature is mighty provident in ſupplying them with Air, in beſtow ing on 
them ſo large Receptacles for receiving it. So the Ephemeron,the Silk-1wgrm 
and other Butterflies, which all their Life-time, when in that State, do not 
eat, or take in any Food, yet have their Bronchiæ or Lungs remarkably large 
and numerous; as if they were ſufficient alone for maintaining their Life 
for if they be occluded with Oil, or otherwiſe, they are ſtrait ſuffocated 

and die convulſed. | | 
The Oeſopbagus, or Gula, which ſerves only in moſt other Animals ſor 
tranſmitting the Food into the Stomach, ſeems here to be intended by Na. 
Fig-205- . tyre for ſomething more; ſor upon blowing up this Part, I obſerved two 
large Swellings, nor was the true Stomach capable of that Extention as theſe 
were, The whole length of the Oeſopbagus was 2 Foot 3+ Inches; the length 
of the proper Stomach 5. Inches, lying in a ſtrait Line with the Oc/opbogu,, 
but chicker than it, having a remarkable Coat more on the inſide, eaſily di- 
ſtinguiſhable by its Colour, Subſtance, and Plicæ, and jeiting over the inſide 
of the Gullet, and in all reſpects as in the Viper. From the Pylorus,the Ductus 
ig, 206. c ſtreightned again for + Inch, and then formed a large Inteſtine, which al. 
forded a pleaſant Sight, by the weaved Rugæ of its inward Coat, which Gut, 
Fig. 206. . after ſome ſmall Windings, ended at laſt in the Rectum, whoſe Capacity was 
much leſs than the former. In the Stomach and Guts, i obſerved abundance 
of lumbrici Tertes, which is a Diſeaſe Vipers likewiſe are ſubject to. I take 
the Swellings in the Gullet to perform the ſame uſe in theſe Animals as the 
Crop in Birds and the Paunch in Quadrupeds; they being convenient Re- 
ceptacles for retaining what Food the Stomach cannot yet welljreceive;and 
here it ſeems. the more requiſite, ſince they feed but at one time of the er. 
And ſince in that promiſcuous Food they take in, which they ſwallow al- 
ways whole, there are often ſome Parts unfit to be digeſted, and therefore 
to be returned again, the Gallet here being very long, and upon that Ac. 
count incommodious for this Action; Nature bas provided theſe Swellings 
in it, where it may be reſpited, till recruiting lits Force, it gives them a- 
another Lift, and upon a third Effort, at laſt wholly ejects them. And if 
what is confidencly reported by mar.y be true, that on Occaſion of Danger, 
they receive their Young into their Mouths, theſe are fit Places for Re- 

ceiving them. 

The Food before it can prpve Alimes , muſt be comminuted, and broken 
into the ſmalleſt Particles, which in theſe membranous Stomachs, I cannot 
ſee how. it can be performed, but by Corroſion. A principal Menſtruum 
in doing this, I take to be that Liquor, which is diſcharged by the C1 
that are ſeated ſome at the Beginning of the Throat, and are called S- 
wal, or juſt above the S:omach or Gizzard of Birds, and called the Echinu, 
or in others in the Stomach it ſelf, and called the Glandulous Co. t, and ſuch 


I cake the lawvrd Caar of the Sicmach of our Rattle ſnaks to be. * 
| 5 
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Comminuted tis diſcharged into the Guts, which, that the Chyle might not 

ſs off with the Fæces, are often Convoluted, or Winding, as here: that o 
|» by impeding a too quick Deſcent of it this Way, or by Valves, a Se- 
paration may the better be made; and then the Fæces, as uſeleſs, cannot 
quicker be diſcharged than by the Rectum; which where the Fæces are 
hard, is furniſhed with a ſtronger Muſcle, the better to help its Action; 
and fuch ſeem'd the Rectum here, and the Fæces harder than uſual in Vi- 


rs, 

The Heart was placed near the bottom of the Tracbæa, on the Right ſide 1 207. 
of it. The Length of it was 1 + Inch, its Figure rather flat than round; 
encompaſſed with a Pericardium, and the Auricle larger than the Heart it big. 206. 
ſelf. It hath but one Ventricle, the Valves ſmall and fleſhy, and the inſide 
of the Ventricle diſtinguiſh'd by 4 or 5 croſs Furrows, Why Charas ſhould 
make the Heart of the Viper to have two Ventricle;, I ſee no reaſon: I ſhould _ | 
much more eaſily allow a double Auricle, one at the Entrance of the Vena * “ 
cava, of which there are two Branches deſcending,and one aſcending the 
other for the Arteria Aorta, which has two aſcending and one deſcending. 

A little below the Heart lies the Liver, which was about an I» wide, jg 105. . 
in the largeſt Place; and ſeem'd divided on one (ide by the Vena Cava into 
2 Lobes of an unequal length, for that on the left Side was about 10 In- 
ches, and that on the right Side about a Foot long. Its Colour was a brown 
red, and its uſe, no doubt, for the ſeparating the Gall that was contain- 
ed in a Bladder ſeated at ſome Diſtance below it. This Gall - Bladder was „ 105 
two Inches long the Colour of the Gall contained in it a Graſs*green, which 
ſmeating through its Coats, had deeply tinged all the adjacent Parts; the 
Taſte of it, in a Viper, which ſeems the ſame, for I did not taſte it here, was 
firſt ſale, then a ſweet- bitter. The Ductus which brings it from the Liver, 6 
is obſcure, and hard to be found : But the Ductus Cyſticus, by which it emp- 
ties it ſelf into the Inteſtine, is evident enough. It ariſes from the top of 
the Bladder ; ſo gently deſcending, paſles thro' that part which Charas takes Va ws 

| 


for the Pancreas, but which the Ancients call'd the Spleen, and ſo enters the 
beginning of the larger Inteſtine. In Vipers indeed, the Colour of this Part, 
and Situation ſo near the Inteftine, ſeems an Argument for Charas his Con- 
jecture; bur here its Colour, which was deep red, and ſuch hitherto I have 
obſerved the Pancreas to be in no other Animal, as likewiſe its Figure, not 
ſpreading, but more compact, ſeem to favour the Opinion of the Ancients. 
l have only this to ſay of it, that it was about the bigneſs of a large Bean, 
that it adhered to the Side of the Inteſtine at the beginning of it, and 
— 2 the middle of it, as is already obſerved, the Ductus Bilarius 
id paſs. 

The Fat, which was very plentiful, is ſaid to be uſed by the Phyſicians of 
Mexico with good Succels in the Sciatica, and all Pains of the Limbs, and for 
diſcuſſing Preternatural Tumours, The Membrane it adhered to I take for 
the Omentum, which encompaſſed all Parts contained in this lower Belly; 

Vol. II. Kkkkk and 
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and was joined to both ſides of the Ribs, ſo running to the Re&um, and 
forming a Bag that inveloped the Parts hace, but was free and not conjoin. 
ed cowards the Belly. The lower Belly I call it, co diſtinguiſh it from the 
reſt of the Trunk, for the whole was but one continued Cavity, there be- 
ing no Partition of it by any Diaphragm. | | 

The to Kidney: which lay to the Back on each fide of the Spine, but not 
very firmly conjoined, were about 7 Inches long,that on the right ſide ſome. 
thing longer than the left, and about 4 Inch broad each; And though the 
Subſtance of it ſeems one continued Body, yet it is plainly diſtinguiſhable 


into ſeveral leſſer Ridneys, for they ought to be reckoned as many as there 


are diſtinct Syſtems and Orders of Veſſels, which according to the Adyan- 
tage of the Body of this Animal, are placed at length, not piled on one ano- 
ther. As I remember, in one of the Kidneys I numbred 25, all very curi- 
ouſly contrived, and with an inexpreſſible Beauty. When they were firſt taken 
out of the Body, the whole ſeemed a delicate Compages of Veſſels, and the 
Intermixture of thoſe of the Blood, with thoſe other white ones, that are 
the Secretory, compoſed moſt regularly formed Bodies. In the Figure, that 
on the left (ide repreſents the upper Superficies of the Kidney, which ap- 
pears firſt in the Diſſection; the other, the lower ſide which lies to the Back; 
in both there are two large Blood Veſſels running down each ſide, one mar- 
ked vnn, the other, where the Vas deferen runs, but is not here repreſented, 
and from theſe ariſe ſeveral leſſer Branches, ooo at ſet Branches, which curi- 
oully ſpreading themſelves do form, as it were, Ramifications of Trees. As 
many as there were of theſe emulgent Veſſels (for fo I take them to be) ſo 
many Kidneys were in each; the Interſtices ppp of theſe Blood Veſſels, were 


filled up with other white ones, which I doubt not are for the Secretion of 


the Urine, and on this fide did appear more numerous than on the other, 
But tis impoſſible to repreſent the curious Interweavings of both; but here 
in the under-ſide of the right Kidney, in ſome places they appeared more 
diſtint ; for 20 ſhews the large Blood Veſſel, whence ariſe the Emulgent, 
rrr Which ſpreading themſelves very thick into the Bodies t make them 
appear all bloody ; between which for a lietle Space, there appears a ſmall 
Body of the white Secretory Veſſels, tit. The uſe of this Part, in all Aima, 
is for carrying off the Lixivial and ſuperfluous Serum of the Blood, which 
is of ſo great Conſequence, that even thoſe Animals that drink not at all 
or but very little, yet by Nature are furniſhed with them; as the Rar 
Snake may be thought. When the Separation of this Humour 15 made in 
the Kidneys, tis conveyed thence by the Ureters into a Bladder, if the too 
frequent Excluſion of it might be. inconvenient to the Animal; or, if it 


N in leſſer Quantity into a Cloaca, juſt at the Anus, and ſo to bee. 
jected. 71 


Fig.z0:.*% The Ureters did run almoſt the Length of the Kidneys, being 2 com. 


mon Trunk that received the leſſer Branches, that went to each ſing" 


Gland, and did terminate near each other in the Cloaca, making a fees 
| there) 
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there ; for our Rattle Snake, like N, had a Chace, which in the Female 
Viper, receives the Orifices of the Urerers, and the two Ureri, and in part 
may ed _ that of the Rectum too, Which had a Commivent Valve that 
covered it. 

Near the Verge of the Closca, we obſerved two other Orifices, Which py.:c. =» 
ſeemed covered by the folding of the Skin, and theſe led into thoſe two 
Bags which I have taken the Liberty to call the Scent Bags ; One of them 
was about an Inch long, and as big as a Gooſe-Quill, but taper towards 
the End, and from the Colour of the Liquor it contained, appeared dark- 
iſh: The other Bag was ſomething leſs, and its Colour as in the Viper; this 
Difference, I ſuppoſe, may be accidental. The Liquor included in them 
was ſomething craſs, and of a ſtrong and very unpleaſant Smell; ſuch, 
but in a more intenſe Degree, as the Animal did emit before Diſſection. 

I ſhall here add, that our Common Snake emits a far greater Fetor 
(which lies in the ſame Bags) than our Adder, or Vipers; And I have been f 
told by Travellers, that ſome Crocodiles will leave a ftrong but gratefnl 
_ behind them, which, if ſo, I doubt not but it may be upon the ſame 
Caule. | 

But uſually, tho' this Liquor when new, and in great quantity, be of- 
ſenſive and of an ill Smell, (and ſuch is Civet likewiſe, which is nothing 
elſe) yet when dry, and in leſſer Proportions, it may prove more grate- 

| 


Thus the Liquor in the Scent Bags of a Weaſel being dryed on a Paper, 
and kept ſome time, did not ſeem unpleaſant to me; but rather the con- 
trary: And I ſee no Reaſon why Pole-Cats may not be Civet-Cau, though 
they may not turn to that Account, But in a Lyon I diſſected, the Lis 
quor contained in the Scent- Bags was, in the Opinion of all that ſmelt it, 
much like that of Oil of Aniſe, or Fennel-Seed; which was almoſt the 
only Difference I could find between the Lyon and a Cat ; for in a Cat this 
Liquor is ill Scented. | 

The Teſtes are very unproportionate in Length, the _ being 2 + In- ig. :c6 +6 
ches long, the Left 14Inch long, ſcarce ſo big in Compaſs as a Gooſe Quill, 
The unequal length of this Part Charas takes notice of in Vipers ; and I ſhall 
add, that the Ovarium of the Female Viper is the ſame ; for that of one ſide 
was as big again as the other, The Colour of the Teftes was White, as is 
uſual, and ſo was their Subſtance, The _ Præparantia had nothing un- 
common: But the Deferentia were remarkable, for though they did run in rig. 2. ii 
a ſtraight Line almoſt from the Tefes to the Penn, and did form no large 
Body, yet this Ductus was fo often involuted, that were it unravelled and 
extended its whole length, 'ewould be twice as long; which made me 
think that it was only the Extenſion of the Epididyms ; for the whole 
Teles is but a Congeries of curiouſly convoluted Veſſels which terminate 
in the Epididymis, whoſe Continuation makes the Deferens, And where 
Its Convolutions are many upon the Body of the Teſtes it ſelf, there the De- 
fre is an even Ductus: But as in our Subject it making no ſuch Body 
Kkkkk 2 there 


( 804 ) 
there or but a very ſmall one, in its Paſſage downwards it was every where 
crimpled, and about the middle of the Kidneys often convoluted. Upon 


F's 207.4 the Diſſection of a Viper, I have ſince found that they were continued along 


the Penis, ſingle where the Peri: was ſo, and afterwards divided, and did 
run to the end of each: Nor were there any Veſiculs Seminales or Proſtate 
here to receive them. 


Fg.255 K There were four Penes, two on each ſide, which lay ſneathed in the Body: 


ſo that upon firſt opening it they were not perceived, but only the large 
Orifice;; where they were drawn in as a Finger of a Glove may be by a Thread 
faſtned to the end. But having protruded them by a Probe, they appeared 
as is repreſented in the Figure. And I did obſerve that towards the 32%, 
or Root they were ſingle of each ſide, and that here they were thick beſet 
with Prickles, whoſe Points looked backwards, and were very ſharp and 
ſeem'd, eſpecially when dry, like the Subſtance of the briſtles of a Hedge 
Hog : but hence they were divided, and did form two round Bodies of the 
bigneſs of a ſmall Gooſe-Quill, about 4 of an Inch long, of a red Colour, 
but the whole, as protruded, was above an Inch long. When prottuded, ! 
found they could be eaſily retracted, and drawn in by the help of large Mu- 
ſcles, that were faſtned to them and did run along under, and were at laſt 
inſerted at the end of the Tail, at the ſetting on of the firſt Rattle; which 
upon the Trial was ſo plain that we need not doubt of the uſe of them, 
and I ſhall therefore call them Retractores Penum. There are ſeveral Ani. 
mals that have no Penis at all, but Vaſa Deferentia, as moſt Fiſhes, All 
Luadrupeds that I know of have but a ſingle one. Some Birds have but one. 
Moſt others, if they may be ſaid to have any, have to, but very ſhort, In 
Crabs, Lobſters, & e. there are to long ones, one on eachſide: but Eartb. worm, 
Leecbes, Shell ſnaili, & c. are Hermapbrodites, and have the perfect Organ: of both 
Sexes. But where the Sex is ſingle, the Rattle-ſuałke and that Family hare 
theſe Organs of Generation the moſt numerous of any I have hitherto met 
with. But why the Male Rattle Snake, or the Male Viper, ſhould have four 
Penes, when the Female has but to Ureri for receiving them, ſeems a diff: 
culty to me, Amongſt many Conjectures I have had about it, what ſeems 
the moſt to ſatisfy. me, is this: That they have the Penis here on each (id: 
double, or Forked, that ſo being entered the Uteri,by ſpreading themſelves 
like the Pytbagorean Y.they may the better and more firmly be retained there 
till they have performed their Duty. And this too ſeems one uſe of the 4 
lei or Briſtles, towards the Root of them; for having their Points looking 
backward, when once they have entred the Padendum, they muſt needs lock 
them in, and retain them there, till ſuch time as the parts being tired and 
ſubliding, have leave to retreat. For in Animals that have no Veſiculæ &. 
minales, tis requiſite that the Coitus be long, that fo the Seed which cannut 
quickly, may leiſurely be tranſmitted from the Teftes; but where tis befole, 
hand ſtored up in the Yeficule, there the Coitus is ſoon over; but when the) 
muſt expect the-Generation,or at leaſt a ſluggiſh Deſcent of it, Nature male 


Proviſion for the more convenient performing it. So in Dogs, which Vi oy 
| eſicula 
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Veſicule Seminales, near the Root of the bony Penis there is a large Body made 
up of an abundance of Cells and Veſſels : which, upon the ruſhing in of 
the Blood and Spirits, is ſo mightily extended and ſwelled, that it forcea- 
bly keeps him in, till ſuch time as the Impetus be over, and the part ſub- 
ſides. So the Lump-ſiſh on it's Breaft has a large round Body curiouſly con- 
trived, like the Tail of a Leech, or the Acetabulum of the Polypus, by which 
it can firmly adhere to the Females, and ſo by this means, tho' its Penis be 
very ſhort, yet be able to perform a Coitus. Cats, Lyons, & c. which have 
likewiſe very ſhort Penes, that they may the better cling, are forced to 
make uſe of their Teeth and Claws, and from the Pain of theſe, not from 
the ſcalding of the Seed, come thoſe fierce Shrieks and hideous Yowlings. 
Therefore in our Rattle Snake, (where, as we have obſerved, there areno 
Vificule and where the Vas Deferens is all along crimpled and winding: 
and ſo upon both Accounts muſt be thought to be long in Coition) the 
Contrivance and Structure of theſe Parts ſeem very requiſite. For al- 
though in this Action they twiſt; their Body, which may be ſome Advan- 
tage too, yet not ſufficient alone: for otherwiſe upon a little occaſion the 
Parts would be apt to flip out, which now they cannot, being Forked and 
Hooked in too by the Aculei or Briftles, But the Deferentia being continu- 
ed to the end of the Penis do likewiſe ſhew this muſt be the uſe of them, 
But that the Female may receive no Injury by theſe Spines, Nature has 
made that Part of the Urer; which they enter, Rtrong and griſtly; as we 
obſerved in a Viper ; and that the Male too might not be harmed by 
an over Extention of theſe Parts, thoſe ſtrong Muſcles, which ſerve for 
Retracting and Drawing them in, do likewiſe ſecure them in this reſ 

too, It may be likewiſe conſidered, fince they are naturally ſo cold and 
Frigid, whether theſe Aculei may not ſerve to incite them, and ftir them 


1) 

"The Head was but ſmall, yet the Re&us was very large, The Tongue, pig, :og; 2. 
in all reſpects like that of a Viper, was compoſed of 2 long round Bodies, 
contiguous and joyned together from the Root + of ics length, with great 
Agility they could dart them out, and retract them again; and that 
pare which appeared out was of a black Colour, whereas that which lay 
ſheathed within was red; for 'twas faſtened below the Throat, and thence 
was covered with a Vagina or Sheath to the place where {it iſſues out, 
which was near to the end of the Larynx; and for the better Ejaculation 
of it, the under Jaw too was here divided, leaving a conſiderable ſpace. 

For if it were conjoyned as in other Animals, and beſet with Teeth, they 
would be apt to injure the Tongue; or at leaſt it _ prove incommo - Fig- 205. 
dious to the uſe tis deſigned for, which in part I ſuſpe& with Charas to 
be for catching Flies, and ſuch ſmall Creatures they have a mind to de- 
your. | 

Over the Tongue did lie the Larynx; not formed with that Variety of x4. 20.7 
Cortilages as is uſual in other Animals, but ſo as to make a Ruine or Slit, 
for Receiving or Conveying out the Air. Nor was there any Epiglotti, for 

preventing 


/ ( 806 ) 

preventing other Bodies from {li ping in , this being ſufficiently pro. 
vided for, by the ſtrict Cloſure of them: And the Air paſſing only through 
ſuch a flit, without the Contrivance of other Parts for modulating it 
can only make ſuch a Sound as we obſerve in their Hiſſing. F 
Fig. rogch The Teeth are of two ſorts. 1. The Leſſer which are ſeated in each 
Fs. 14% Jaw, and ſerve for the Catching and Retaining the Food. 2. The Poy. 
Fg. 211, ſonous Fangs which kill it, and are placed without the upper Jaw. They 
are all Canini or Apprebenſores: For ſince they do not chew or bruiſe their 
Food, but ſwallow all whole as they meet with it, there is no need of 1. 
ares. Of the firſt ſort of Teeth, in the lower Jaw there are two Rows on 
each ſide; five in a Row, the inner leſſer than the outward, fo that 
gig. 210; g that there are here twenty in all. In the upper Jaw are but ſixteen, ſive on 
rig. 210 f each fide placed backwards, and ſix before: theſe do no harm. The Fang 
are placed without the upper Jaws, towards the fore part of the Mouth, not 
faſtened to the Maxilla, as the other Teeth: but the two outmoſt and larg- 
eſt Fangs were fixt to that Bone, which, if any, may be thought to be the 
Ear- bone. The other Fangs I could not perceive were faſtened to any Bont, 
but to Muſcles or Tendons there, Theſe Fangs, or larger Teeth, were not 
to be perceived upon ficſt opening the Mouth, they lying couched under 
A — Membrane or Sheath; but ſo as did make a large Riſing there on 
the outſide of the leſſer Teetb of the Maxilla, but at pleaſure when alive 
they could raiſe them to do Execution with; not unlike as a Lyon or a Cat 
does its Claw. Theſe Teeth were hooked and bent like the Teeth of a 
Barbaroſſa : but ſame of the ſmaller of them were bent at Right Angle, 
On each fide we met with about ſix or ſeven, but not placed altogether ſo 
exactly as in the Scheme. In all theſe Teetb, eſpecially the larger, we took 
notice of a pretty large Foramen, or hole towards the Root of it, and to- 
wards the Point there was a plain viſible and large Slit,like the cut of a Pen 
_ ſloping; and that pare from the Slit to the Root was perfectly hollow: 
which' firſt of all was diſcovered to us, by preſſing gently with our Finger 
the ſide of the Gum; for then we did perceive that the Poyſon did readily 

ariſe through the Hollow of the Teeth, and iſſued out of the Slit, 
This Poyſonous Liquor I obſerved to be of a Water Colour lightly tinged 
Yellow. What the Poyſon of Serpents is, and how it produces its dire 
Effects, has been of late conteſted between S. Redi & M. Charas. is 
Redj's Opinion, that the yellow Liquor contained in the Yeficles of the Gum: 
of Vipers, is the only and true Seat of the Poyſon ; that this Juice i 
not Venemous, when taken in at the Mouth; but that it is ſo when let into 
Wounds, whether it be uſed when liquid, or after it is dried. But M. Cha 
ras Wholly oppoſes this, and aſſerts, that the Poy/on is no where but in her 
: _ Spirits ; and that this Yellow Juice is nothing but a meer nn; 

Saliva. 

But the Fabrick of the Teeth, (they being thus Hollow, and having that 
large flit towards the end; and this Juice ſo readily and naturally iſſuing 


through them) ſeems to me to argue, that Nature deſigns it for other - 
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than Nouriſhment ; for if ſo, by giving them ſo large a Vent ſhe would be 
fruſtrated of her end. But they being ſo ſharp and ſtrong at the Ends, and 
the Slit too placed towards the back, not inſide of the Tooth; what can be 
more conveniently contrived both for making the Wound, and infunding 
the Poiſon ? For if the Slit was inwards,by the ſtruggling and withdrawing 
ofthe Animal aſſaulted, the Slit would be apt to be ſtopt and occluded ; 
and the deſcent of the Poiſon prevented: But being thus formed, it gives a 
greater Advantage for its Ifuſion. Thus the Scorpion, the Bee, the Emmet, 
nay the Sting of a Nettle, at the ſame time they make a Wound, they leave 
behind them a drop of Liquor, which excites thoſe dreadful Symptoms: 
Whereas the Wound without it, would be inconſiderable. And what has 
ſome Weight with me (contrary to the Sentiments of M, Charas of the In- 
nocence of this Liquor) is a Relation I had from an intelligent and know- 
ing Perſon, who informed me that being in the Indies, there came to dim 
and his Company an Indian with ſeveral ſorts of Serpents, and offered to 
ſew them ſome Experiments about the force of their Poy ſon, and the dif- 
ference of them ; and that this Practice is common with them. Having there- 
fore pull'd out a large one, the Indian told him that this would do no harm; 
therefore making a Ligature on his Arm, as they do in Letting Blood, he ex- 
poſed it naked to the Serpent, having firſt whipt and irritated him to make 
him bite it. The Blood that came out of the Wounds, made by his Teeth, 
he gathered with his Finger, and laid it on his naked Thigh till he had got 
near a Spoonful. After this he takes out another call'd Cobras de Cabelo, 
which was leſſer, and inlarges much upon the greatneſs of its Poyſon ; and 
to ſhew them in part an Inſtance of it, graſping it about the Neck, he ex- 
preſſes out ſome of the Liquor in the Baggs of the Gums about the quan- 
tity, as he thought of i a Grain, and this he puts to the Coagulated Blood 
on his Thigh; which as ſoon as mixt with it ſtreight put it into a great Fer- 
mentation, and Working like Barm changed it into a Yellowiſh Liquor. 
The ſame has been likewiſe obſerved by others, and does ſeem to give us 
lome Light, how 'tis that this Poy ſon acts, and confirms the known Obſer- 
vation, that the biting of a Viper will cauſe the Yellow Faundice. A preſent 
Antidote for this Poiſon is ſaid to be the Snake Stone; Pierre de Cobras de 
Cabelo, tis call'd by the Portugueſe, and is famous all over the Indies; tis 
delcribed by Garcias ab Horto, by Kircher and others, particularly by Senior 
Redi who renders very much ſuſpected the Relations that are commonly 
had of its great Force and Vertue ; But that ic does not always fail, ſome Ac: 
counts I have had of Perſons relieved by it here in England have convinc'd % 
me. One inſtance is remarkable that was told me by an Eminent Phyſi- xcvni. #- 
can in London, of a Perſon near the Town that was bit by a Viper; his 
Hand and Arm ſoon ſwelled with great Extremity of Pain: But upon the 
Application of this Stone for one Night both were aſſwaged, and he thought 
himſelf well, and took off the Stone, which did ſtill firmly adhere. Bur 
not long after his former Symptoms violently returning, he had recourſe 
0 his Antidote, and then ſuffered it to continue there till it fell off it 8 

an 


1 . 

and fo was cured. One Tryal I formerly made my ſelf, in a Patient 
troubled with the Gout in her Stomach ; having removed it thence, it ſeiz'd 
her Toe ; but ſhe being impatient of the Pain, that I might ſeem to do 
ſomething, and to hinder her uſing abundance of Medicines, which every 
Body was like to adviſe her to, and might be apt to ſtrike it to her Sto- 
mach again, I thought of this; holding the Stone therefore in my Hang, 
and without acquainting her, I put it near the Joynt where her Pain was 
moſt ; and being very near it, 1 perceived it move out of my Hand, and 
readily adhere to the Part. Soon after ſhe acquainted me, that ſhe very 
ſenſibly perceived a great drawing and trickling all down her Leg and 
Thigh, and afterwards owned an Abatement of her Pain. In Peiſential 
Swellings very probably it may be of uſe, 


Amongſt the Bones of the Head, I obſerved that the Cranium here u 


——_— entire, and without Sutures: only where ſome other Bones were joy ned to 
them; as forwards over the Noſtrils were two ſmall Bones, to which were 
rig io A faſtened the Cartilages, or rather Bones which divide the Noſe, The other 
Bones ſeemed admirably contrived for the great Extenſion, and widening 

of the Maxillæ: Which ſeems a great Proviſion of Nature; for ſince it mutt 
ſwallow all things whole, and its Head is but ſmall, without this moſt . 
chanical Contrivance it were impoflible to do it. The upper Jaw forward 

was joy ned to the Bone that receives the Poiſonous Fang-; and which had 

Fig. 209;6. A large Cavity in it, which opened outward, and was thought to be the F- 
men of the Ear: but inwards we obſerved no Perforation for a Nerve, un- 
Fig. 210. ee Jeſs there might be one that comes to it under that bene which conjoyrs 
it to the Cranium. This Articulation ſeems advantageous, both for the M- 

tion of the Fangs, which lie ſometimes couched, ſometimes erected, 28 of 

the Jaw too: but its principal and moſt remarkable Advantage for (wil. 

lowing large Bodies, is the curious Articulation of the Maxillæ backwards 

to the Cranium by 2 bones, which from their uſe (ſince we know no Name 

Fig 10 to diſtinguiſh them by) we ſhall call Maxillarum Dilatores. Their ſhape, 
bigneſs and aptneſs for this Motion will readily enough be conceived 9) 

the Eye in obſerving the Figure. For the lower Jaw being not conjoynedat 

the Mentum, as is uſual in other Animals, but parted at a good Diſtance; 

upon the receiving a large Body, as the Membrane here to which they ar 
faſtened eaſily extends, ſo by lifting up, as alſo by bringing theſe 2 hu. 

more to a ſtraight Line, it muſt needs conſiderably widen the Richas of tte 

Mouth: and for this Cauſe too they are made two, not one, for performing 

this Motion more eaſily. This Articulation of the Dilatores, which is ve!) 

curious, with the upper and lower Jaw, makes thoſe Protuberances of tbe 

ti Head, which we likened to that of a Bearded Arrow. The lower Jaw o 
each fide was compoſed of two bones, as appears in the Figure, but firm!) 
rig. 10 AK conjoyned. The Fore bone was for receiving the ſmall Teeth, the hindef 
towards the Articulation grew broad; as likewiſe did the bone of the upP* 

| Jaw antwerable to this place in the lower. But this upper Jaw, towards i 


1.10. „P/ ſe nous Fang, divided into two Bones ; one was ſaſtned to the Bone 2 


(809 
Poyſonews Fang outwards; the other, which received the ſmall Teeth, was 
inferced into the ſame Bone more inwards, 

The Vertebræ, according to the whole Figure of the Body, were ſmalleſt 
towards both Extreams, and largeſt in the middle. From the Neck to 
the Anu: there were as many obſerved as Scales on the Pelly, viz, 163, but 
from the Anus to the ſetting on of the Rattle, 29 more in Number than the 
Scales. 

The former Vertebræ had a flat upright Spine towards the Back; and a 
ſlender round Oblique deſcending one inwards to the Belly. To each Ver- 


advantage of ſetting on che Ribs, and the Articalation with one ano» 


of the upper Vertebra, which enters a Socket of the upper part of the 
lower Vertebra, like as the Head of the Os Femoris does the Acitabu- 
lam of the Os Iſebii; by which Contrivance, as alſo the Articulation with 
one another, they have that free Motion of Winding their Bodies any 
ways, The Ribs in the Neck were ſmall, but larger towards the middle 


they grew leſſer and ſhorter again ; and did all terminate at the begin- 
ning of the Scales of the Belly. In the Vertebræ of the Tail inwards there 
were 2 Spines:; Whereas, in the other Vertebræ there was but one; as like- 
wiſe there were here Tranſverſe ſlender Proceſſus's, ſomething Analogous to 
Ribs. 


there was but five, but ſome others ſeemed to be broken off That next the 
Tail was of a Lead Colour, the others of a Cinericiovws. Tis well deſcribed 
by Dr, Grew, in his Muſeum Reg. Soc. This Rattle, according to Gulielm, 
Piſo (and I know no other uſe 95 it) was given by Nature to this pernici- 


thre, beſides thoſe Spines juſt mentioned, there were other Preceſſus's ſor the ti. 21224 


ther: But, what was moſt remarkable, the round Ball in the lower Pare “ 212 


ofthe Body, where they were about 2 Inches long; but towards the Tail Fs: 21355 


To the laſt Vertebra of the Tail was faſtened the Rattle; in our Subject Fig 1.12 


ous Animal, ur illius Sonitu admonitus quilibet Homo non ſolum, ſed & qualecun= u, k. 


aſſert, that every Year there is an Addition of a new Rattle; which Dr, 
Grew ſuſpects, for then he muſt live 16 Years; for ſo many Joynts there 
are obſerved in ſome in our Repoſitory ; I have been told,in ſome there have 
deen above 20. Theſe Rattles are placed with their broadeſt Part perpendi- 
cular to the Body, not Horixontal. And the firſt is faſtened to the laft Ver- 
ra of the Tail by means of a thick Muſcl: under it; and by the Membranes 
that conjoyn it to the Skin. 


or Steond Falſe Stomach, g. The True Stomach, b. A ſhort ſtreightning of the 
Cut, a little below the Pylorus, i. The Inteſtine, k. The Heart, I. The 
wick, mm, Three Arteries, whereof there are two Aſcending, and one De- 
ending, nnn. Three large Veins, whereof two are Deſcending, and the third 
Vol. II. ' LITE Aſcend- 


que pecus, vel Jumentum, tempeſt ive ſibi caveat a vicino Hefle, Some Authors“ 


Fig. 205. Repreſents the upper part of the Body opened, aaa, The Aſpera afin 
aneris, B. The upper part of the Lungs, which is veſiculous cccee. Thie ge, de. 
lower Part ofthe Lungs, which makes a large Bladder, d. The firſt Swelling "#54 by 
of the O:ſophagus, or F-Iſe Stomach. eee. The Oeſopbagus, or Gullet, and that e. 
part of it where tis ſtreighter, . The Second Swelling of the Oeſopbagas, 


| (8100 : 
Aſcending ; which laſt does ſeem to divide the Liver into two Lobes, ,,, 
The Liver, p Tue Gal! Bladder, 3. The Spleen, as tis call d by the 4g. 
cients ; but by Charas, the Pancreas, rrr. A large Blaod-Veſſel that runs in 
the midſt of the Scales of the Belly, s s. The Muſcles belonging to the Scale 
of the Belly. | a 

Fig. 206. The Parts contained in the lower Part of the Body, 4 4 4. The 
Inreſtines, h. The Gall Bladder, e. The Dudl us Bilarius, that paſſes thro' the 
middle of the Spleen, or as called by Charas, the Pancreas, and enters the 
large Gut, d. The Spleen, or Pancreas, ee. The Inteſtines, which were very large 
and winding, but ſhort, ff. The Rectum, g. The Anm, bb, The Teftes, ii, ii 
The Vaſa Deferentia, kk. The Penes on each ſide, which firſt at the Root 
are conjoyned and are thick beſet with Brifles, II. The Muſcles that ſerve 
for the drawing in the Penes, mm. The Scent -bagr, nn. A large Blood-wy,! 
that runs on one ſide of the Left Kidnty, oo. The Emulgents that ariſe from 
the ſame, pp. The Secretory Veſſels, Q L. The large Blood-weſſels of the righe 
Kidney, rrr. The Emulgents ariſing from it, ss s. A round Body of Blu 
Veſſels, ttt. Secretory Veſſels, uu The Ureters. 

Fig. 207. The Penes of one fide of a Viper, a. The Va Deferens, which 
afterwards divides, and runs to the end of the Penes b. The Penes c. The 
Muſcle which retrafs the Penes. | 

Fig. 208. The Lungs opened by the Trachea, a 4 4 4. The Arteria aſp, 
divided in the middle, þb b. Some larger Branches of blood Veſſels c c c. The 
Ve ſiculæ, or Cells of the Lungs. | 

Fig. 2:9. The Head, with its Mouth open'd, 3. the hole of the Noſtti, 
hb. the Foramen Which leads to a large Cavity, which has no Perforation ſor 
any Nerve inward, but yet tis thought to be for Hearing, cc. the ſmall 
Teeth in the upper Jaw, d d. the large Fangs, or Poyſonous Teeth, ee e. the 
Place where the Bladders of Poiſon lie, f. the Larynx, g. the Forked Tong, 
h. the Teeth in the lower Jaw, i. the place where the lower Jaw is divided 
at the Mentum.. | . 

Fig. 210. The Skull, a. the Cranium, without any Sutures, b b. the Obi 
of the Eyes cc, two ſmall Bones over the Noſe, 4. the Gtiſtly, or rathe 
Bony Sepimentum of the Noſe, e c. A ſmall Bone, that lies between the Cr-- 
»ium and that Bone in which is fixed the Poifonous Fangs, ff. A Caviy in 


Xt my Roy oe 5: 9 49 wy eee £4 os 


that Bone, to which is faſtened the poiſonous Fang, whoſe ourward Orikc: th 
is repreſented in Fig. 209. by the Letter 6. and is thought to be the EA, by 
the large Poiſonous Fang, which is faſtened to the Ear-bone, b. the otie! 7 
Poiſonous Teetb, which are not fixt in the Bone, but to Muſcle, . up 
the upper Meaxilla, which contains the ſmall Tꝛeth, k k. One fide of ib: 
lower Maxilla, with its double Row of Teeth, which in the middle ſeem 
to be joyned by a Suture, l. the Diſtance at the Mentum, between the t 2n 
ſides of the lower Maxills, or Jaw, m. Where the two Maxillæ i of 
joy ned together backwards, and by a Tendon are ſaſtened to another 5 H. 
which from its uſe, and for Diſtinctions ſake, we call Dilatores Maxillum hn 
n n. the ' Dilatores of the Jaws, oo. A ſhort Bone which joyns the Dilat ha 


to the Scull, or Cranium, p. the Vertebræ of the Neck. Fi 


Fin 


Fig. 211. The Poiſonous Teeth. 

Fig. 212. One of the Vertebræ of the Back, 3. the outward Spine of the 
Vertebre, which is flat longways, b. the inward Spine of the Vertebræ which 
is round, e. A large flat Preceſſus, for the Articulation of the Vertebra, d. 
ſmall Tranſverſe Proceſſus's for the ſetting on the Ribs, e, A round Ball, 
like the Head of the Os Femoris, which enters a Socket of the lower Verte 
bre, as that does the Acetabulum of the Os Iſebii. 

Fig. 213. One of the Vertebræ of the Tail, a. the Spine towards the 
mo b b. the two inward Spines, cc. the Tranſverſe Spines, Analogous 
to Ribs. 
| Fig. 214. The Vertebræ of the Tail, and the muſculous Fleſh, which faſtens 
the on Rattle, a, the Vertebræ, b. the Muſcle on which is faſtened the 
Rattle, | / 

Fig. 215. A Single Rattle, which has three Joynts ; the firſt and largeſt 
appears when conjoyned with others, the two other ſerve for the faſtening 
on the ſucceeding Rattles, and are covered by them, 

Fig. 216, The Five Rattles, as joyned together. 


XLIV. The Wild penny royal or Dittany of Virginia, groweth ſtraight up w, 
about one Foot high, with the Leaves like Penny · royal, with little blue % R 
Tufts at the joyning of the Branches to the Plant, the Colour of the Leaves Sag A 
being a reddiſh-green ; but the Water diſtilld, of the Colour of Brandy, of a . a. 
fair Yellow : The Leaves of it bruiſed are very hot and biting upon Os 
Tongue, Of theſe Leaves ſo bruiſed we took ſome, and having tyed them in 
the Cleft of along Stick, we held them to the Noſe of the Rattle Snake, who 
by turning and wriggling laboured as much as ſhe could to avoid it: But 
ſhe was kill'd with it, in leſs than half an Hour's time; and, as was ſup- 
poſed, by the Scent thereof. This was done 4. 1657. in Fuly,at which Sea-« « p. 7; 
ſon thoſe Creatuxes are reputed to be in the greateſt Vigour for their Poiſon. 

It is alſo remarkable that in thoſe Places where the Vild Penm- royal, or Ditta- 
ny grows, no Rattle- Snakes are obſerved to come. 


XLV. There is this Difference between the Brooding of Snakes and Vipers ; n. badet 
the Snakes lay their Eggs on Dung-hills,by whoſe Warmth they are hatched ;" 5 «2»! 


. 89 47. . 


but the Viper brood lay their Eggs within their Bellies, and bring forth Live 3b. 1. :;: 
Vipers, To which may be added, that ſome afficm to have ſeen Snakes lie 
upon their Eggs, as Hens ſit upon theirs, 


XLVI. In order to examine the Opinions of M. dels Chambre, 8 Redi, Pan, 


and others, concerning the Poiſon of Vipers, Dr. Francini came to the Houle 2 
of S. Magalotti 2 Fun. 1672. and ſent for a Box, in which were a great many . T ons, 
Heads, cut off that Morning, of Vipers lately come from Naples. S. Mag«= 8 
latti alſo ſent to the publick Market for a couple of Pigeons, to be ſure of 

having ſome that were not prevented by any Antidote, The Pigeons be- 
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ing come, the fieſt was wounded wich the Teeth of a Vipers Head that had 
been cut off about 7 or 8 a Clock the ſame Morning. The way of makin 
the Wound, was by thruſting twice the Maſter Teeth into the fleſhy part 
of the Pigeon's Breaſt, till ſuch time as preſſing the upper pare of the Jaw 
the two little Bladders, hat ſerve as Gums to the Teeth, did empty one 
upon the Wound ſome of that Yellow I iquor which here is ſuppoſe d to be 
the true and only Poy ſon of the Vip r. This Pigeon being thus bit, and ſet 
upon the Ground, began to ſtagger immediately, and died in leſs than 
or 4 Minutes. The ſecond Pigeon was wounded in the ſame manner; but 
- at the firſt Wound there only entred one of the Teeth, which brought forth 
a great deal of Blood; the ſecond time they both entred, and this had 
the ſame Fate, with this Difference only, that he languiſh dhalf a quarter 
of an Hour. | 

The next Morning 6 Pigeons and a Cock having been brought, Dr. Fan- 
cini at firſt thruſt feveral Thorns of Roſe Shrub, into the Breaſt of one cf 
choſe Pigeons, to manifeſt, that ſuch Accidents as might befal thoſe that 
ſhuuld be wounded by the Teeth of Dead Vipers were not merely cauſed 
by the Wound; and afrerwards for the firther Satisfaction of the Com- 
pany, he took à Pin, which was none of the leaſt, and gave another Pigeon a 
very deep Wound in the Breaſt, which was no ſooner got free, but began 
to leap and frisk about the Room, as if it had not been concerned in the 
leaſt, Then a third Pigeon was bit in the Breaſt by both the Maſter-Tertb 

of a Yiper's Head, that had been cut off the Morning before ; the Effet 
was, that the Pigeon had the ſame ſhaking Fits; after which, falling upon 
his Belly, in 5 or 6 Minutes after the Wound, he died; giving Signs a lit- 
tle before of a painful Agony, by its often Gaping. Another having been 
ſerved after the ſame manner with another Head, had the like Accidents, 
and died within a quarter of an Hour. It was alſo obſerved chat the 
Wound of this laſt Pigeon let out a great deal of Blood, whereas not ſo 
much as one Drop was ſeen to come out of any of the others. 

After the Experiments, the Doctor took three Stalks out of a Broom, an 
having ſmooth'd them, and ſharpened them at the ends after the manner 
of a Lancet, he drew from the Gums of ſeveral Heads enough of that yello 
Juice to dawb two of thoſe Stalks ; which, being thus moiſtened with th: 
Liquor, were both put into the breaſts of two Pigeons, and there left; th 
like having been done to another with the third Stalk not covered with th: 
Juice, which was at leaſt one third part bigger and longer than the othe 
two. In a Word, the two firſt died within 4 or 5 Minutes, and the laſt w 
in Auguſt following in S. Magalotti's Pigeon-Houſe, as brisk and fat as eve 
though the Stalk was not drawn out till after ſome Days. 

Upon a Relation, that ſome had aſſerted at Paris, that to ſwallow a 
per's Head, was a molt certain Preſervative and Remedy againſt the bitin 
of a Vip.r ; Dr, Francini made theſe two Experiments. He made the Cod 
ſwallow a Viper's Head, and then cauſed him to be well biccen in bot 
"Thighs ty a Live one. The other Experiment was by thruſting the Te 
of a dead V er's Head into another Pigeon, that had before got down 0 
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913) 
of theſe Heads into his Belly. The Concluſion was, that both died, the 
Cock within a quarter of an Hour, and the Pigeon in leis than 4 Minutes. 

Some few Days after, Dr. Francini repeated the ſame Experiments, by 
cauſing two Pigeons to be bit by a Viper's Head that had been dead above 
10 Hours, they both died, one in 6 Minutes, and the other in 8. And with 
another Vipers Head he poiſoned a Chicken, which died in 10 Minutes. 
There appeared afterwards another Pigeon, that had been wounded many 
Hours before, by a dead Vipers Head, but it had been dead fo long, that 
the Liquor, quite dryed up in the Gums, was become ſo hard that for all 
the ſqueezing of it nothing would come to the Teeth, whence this Pigeon 
was very well: And Dr. Francini having cauſed the ſame Bird to be bit 
again by the ſame dried Head, it had, after a little fluttering with his. 
Wings whilſt the Pain of the biting laſted, no other harm. 

Alive Viper then being taken, four Chickens were bit by it one after a - 
nother. The two firſt, either becauſe the Liquor did not penetrate tha 
Wound, or the Blood expelled it, appeared not to have any Diſtemper; the 
fourth looked as if it would die preſently, but a little after coming to 
himſelf, he got clear off for that time; but the third, who ſeemed at ficſt 
to be very lively, died within an Hour and an half. | 

There being afterwards a young Bitch brought in, of a pretty ſize, ſhe 
was bit twice by a live Viper in the middle of the hanging part of the Ear. 
Whereupon ſhe very ſoon began to give Mortal Signs, by Staggering, Vo- 
miting and being Convulſed : after which, having a little recover'd her 
ſelf, the ſame Accidents returned upon her, by which ſhe was reduced to 
ſuch a grievous Condition, that four Hours after het being bit, ſne could not 
ſtir any more, and ſeemed juſt as if ſhe had been dead, holding out her 
Tongue, and looking very ghaſtly, without any other ſign of Life than that 
of a painful Breathing ; to which ſhe added ſometimes a faint Barking, and. 
2 languiſhing Howling, In this Condition ſhe was ſtill found next Morne. 
ing; only her Reſpiration was yet weaker, and ſhe appeared juſt drawing 
to her end. It was obſerved that no part of her Body was ſwelled, nor had , 
any Spot upon it. She had voided backward ſome Matter of a very black " 
Colour, of which her hind Parts being very foul, a ſwarm of Gnats and Waſps. 
were devouring her alive : Which moved one of the Servants of the Houſe | | 
to knock her on the Head, ? 

After this there were bit two Capons and a Pullet by a freſh Viper, vexed | 
on purpoſe ; and becauſe they gave not then any Signs of being ill, they | 
were ſent back to their Coops, and there having continued well the Evening,, 
they were ſurprized at Night by a Diſtemper, which in all likely hood pro- 
I the Poiſon; for next Morning one of the Capon and Pulle were: 

ound dead, : 

XLVII. Mr. Rob. Burdet, an Engliſh Merchant at Aleppo, on the fourth Oc. ine up. 
1678, was bit by a Serpent on the left Wriſt, near the Pulſe towards his wa anend- 
Hand. It ſeemed at firſt like two Pricks of a Pin; he immediately vomited, i Serben. 
and his Wriſt and Hand began to ſwell preſently, he had ſome few Days by Mc. .4u 
tefore a Looſeneſs, which perhaps this increaſed. He rode eaſily, after he — i | 


Was 


( 14.) 
was bit, about two Miles Home, and as ſoon as he got to his Chamber, be 
ſaid he was bit by a Rat, (and would not own it was a Serpent) though 2 
Turk accidentally paſſing by, ſaid he ſaw the Serpent hang at his Wrift ;, 
he pull'd his Hand out of the Refuge, hoping to have taken a Hare that he 
had cours'd in there. He ſaid he felt no Pain, but a great delire to jy , 
his Arm continued Swelling upwards, and grew black. Some little Re. 
medies were uſed till the reſt of the Factor return'd, and then they begun 
to cup and ſcarify his Arm; he having ſtill no Pain, but a great Drowj- 
neſs ; but was kept waking, to uſe that little time he had left, to prepare 
himſelf for Death, which he performed exceedingly well. At laſt the 
Swelling came up to his Shoulder, and then he complained much; and! 
within a Quarter of an Hour died. He was bit about 1o in the Forenoon, 
and died about three in the Afternoon. His Body ſwell'd much after 
Death, and purged. The Snake was like a common Snake for Length, his 
Colour dark ſandy, with black Spots, his to Teeth or Fangs,are like thoſe of: 
Rattle Snake on the upper Faw, the Poiſon lies in the Gums ; and where ever 
they fetch blood of any Creature they certainly kill, though in ſome Par; 
| ſooner than in others. The People of the Country ſay, that if as ſoon 2 
one is bir by a Serpent they ſhall ſuck immediately the Wound, they may be 
ſaved: but they muſt rub firſt the Gums and Teeth with Oil, that none of 
the Poiſon may touch any place where the Skin is broken, and ſpit out in. 
mediately what they ſuck ; every time waſhing the Mouth, and taking more 
Oil. This Serpent kill'd a Dog, in about eight Minutes time, biting him at 
the end of his Ear; and two young Turk:9s afterwards in three or four Minute 
each, biting them at the end of a Claw; and then we poyſoned him with 
the Oil of Tobacco out of a Reed Pipe (that had been much uſed, and not 
cleanſed for a Week or two) and he died in about two or three Minutes, trem: 
bling as ſoon as the Oil was dropt into his Mouth. 


3 XLVIII. Sir Pbiliberto Vernatti ſometime ago ſent from Java major (where 
bealirg he reſided) a certain Stone affirmed by him to be found in the Head d 
gane Snake, which laid upon any Wound made by any Venomous Creature is (aid 
Sir Phi. Ver. tO ſtick to it, and to draw away all Poiſon: and then, being put in 


nai, a. 6 Milk, to void it's Poiſon therein, to make the Milk turn blue; in whic 


„ies manner it muſt be uſed, till the Wound be cleanſed. The like Accou! 
of ſuch a Stone is given by M. Thevenet in the Relations of his Voyage: i 
Travels. 

8 XLIX. The Venome of a Viper in it ſelf is not Mortal to a Robuſt an 


ea,; 5 Tound Body: and tho very unhappy and miſchievous Accidents attend if 
1 as a great Tumour, Tenſion and Weight of the Part, Humidity and Variet of l 
yerne, n. Jour, Phrenſies, Convulfions and Vomitings, yet in 8 or 10 Days at molt the 
211. p. 15. Accidents are over: and although the Patient may be very ill, yet be ſec 
vers again ; whilſt the Poiſon, having run thro' divers Parts of the Body 
laſt always throw it ſelf into the Scrotum ; or Swelling it extreamly cauſe 
great heat and quantity of Urzne,very hot and ſharp,by which it isd iſcha 
ed; this Evacuation being the ordinary and moſt certain Cris of the Dit 


| ( 815 ) | 
It is obſervable that the Perſpiration being obſtructed by the Poiſon, a 
Man bit by a Viper, and ſwelled up, in three or four Days ſhall weigh al- 
moſt as much more than he did before, A ſickly Perſon, under an ill ha- 
dit of Body, or fearful, dies infallibly and in ſhort time, by this Venom with- 
out ſpeedy help. Ia the extream Nervous Parts, near the Pulſe and Tongue, 
the bites ate dangerous, and Accidents very painful. Freſh Viper, that have 
not bit, but have the Bladders of the Gums full of Venom, are the moſt miſ- 
chievous: Wherefore Mountebanks to impoſe upon the People, either make 
their Vipers bite before they bring them out ; or with a Needle ſcratch the 
Gums, and preſs out the Poiſon. 

The Remedy for theſe great and painful Swellings is, to drink the Decacti- 
on of Marrubium, or the Powder taken inwardly, and a Fermentati-n with the 
Decoction, applying a Cataplaſm, made with Marrubium, Tapſms Barbatus and 
Agrimony on the place. Ariſtolochia is alſo a ſtrong and powerful Antidote 
againſt the Viper; ſo that if one be bit on the Tongue, he need only take 
a lice of this Root, beat it and apply it, and it goes away. | 

Pontew, a Chymical Mountebank (from whom I had the abovementioned 
Obſervations) compoſed his Antidote of Extract of Funiper berries drawn 
with a Decoct ion of Rost, of Round Ariſftolochia, of Succiſa, Marrubium al- 
bum, Flower of Brimſtone and of White Vitriol. For Poiſon not Corroſive, 
ſuch as thoſe of Animal: and Vegetables, and even for the Plague it ſelf, (which 
he believes he can cure by the fame Remedy) he makes uſe of no Vitriol: 
But if the Poiſon be Sublimare, which of it ſelf excites Vomiting, he adds 
Vieriol ; not in the proportion to Vomit, as a Drachm, but only a Seru- 
n- half a Drachm, the Vomiting being aſſiſted by the Corroſive Poiſon 
it ſelf. | | 
To encreaſe the Value of this Antidote with the People, when the Experi- 
ment is made on Dogs, to that Dog which they would have dye of the 
bite of the Viper, he gives with the Antidote a Quarter of a Nux Vomica not 
powdered but only cut in Bits, and the next Day the Dog dies. If it were 
powdered the Dog would die in half an Hour, He ſays Nux Vomica never 
vomits but ſhuts up the Stomach, and contracts the Nerves by its Poiſon. 
To preſerve the Dogs alive, you muſt give them with che Antidote or any 
thing elſe, three or four Grains of Sublimate, which immediately ſets them 
a Vomiting, and ſo ſaves them alive. . 1 

He offers to take all ſorts of Poiſons, even Cos raſives, after an ordinary 
Meal, and for a Tryal of Skill, he refuſes them not on an empty Stomach. 
He much efteems morſus Diaboli, Succiſs or Devil's bit, againſt all ſorts of 
Poiſons. He laughs at the Poiſon of a Toad, which he ſays has none at all, 
no more than a Frog. 

The manner of the Acting of the Vipers Poiſon is; In about 4 of an 
Hour, a Syncope, or Swooning, ſeizes them with Trembling, and Convulſion-, 
Tingling of the Ears, and frequently Deafneſs for a Moment; next as it were 
a white Sail comes before their Eyes, which ſoon vaniſhes : On the place 
of the bite a Swelling riſes, at firſt of the bigneſs of a Pea, which grows as big 


as- 
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as 2 Bean or a Nut, and encreaſing inlarges it ſelf over the — Parts 
to a very conſiderable Tumour and ftretching of the Fleſh, which grows 
edematous, and by little and little falls into the Scrotum, and leaves the Pan 
| black blue and yellow. It makes as it were Bags in the Skin, which fee] 
heavy when you walk, as if fill'd with Quick filver. Do what you will, the 
Poiſon will have its Courſe ; and it is uſually three Days before it comes 
to the heighth, and as long abating. | 
He ſays the Gall of the Viper is no ways venomous : all the Poiſon is in x 
Liquor in the Gums, which is yellow like Oil; of which you may eaſily dif. 
arm the Viper. The Viper is moſt venomous of Serpents ; the Aſp is but x 
Species of the Viper, The Napellus is a very dangerous Poiſon, acting by its 
Acrimony ; but you muſt take a great quantity of it. It burns the Throat 
extreamly, as does Alum ; but it is cured by the. Antidote, Crude Antimom 
does nothing if attacked by the Antidote. | 
The moſt miſchievous of all Poiſons is Opium ; of which having given an 
exceſſive Quantity to a Servant, at firſt he had Conwulſions ; then ſtrange 
Vomitings, not able to let any thing go down into his Stomach ; a Sleepi. 
neſs following; all which time they kept him awake as much as poſſible. 
At laſt all of a ſudden, he grew well, and called for Victuals. 


— 78 L. M. Steno writes from Rome, that a Knight called Corvini had aſſured 

Steno. n. 1. him, that having caſt a Salamander, brought him out of the Indies, into the 

P-37)- Fire,the Animal thereupon ſwell 4 preſently, and then vomited (tore of thick 
ſlimy Matter, which did put out the neighbouring Coals, to which the Sa- 
lamander retired immediately, Putting them out again in the ſame manner, as 
ſoon as they Rekindled; and by this means ſaving himſelf from the force ot 
the Fire for the ſpace of 2 Hours ; that afterwards it lived 9 Months, that 
he had kept it 11 Months, without any other Food, but what ic took by 
Licking the Earth, on which it moved, and on which ic had been brought 
out of the Indies, which at firſt was covered with a thick Moiſture, but be- 
ing dryed afterwards, the Urine of the Animal ſerved to moiſten the ſame ; 
but being put upon Italian Earth it died 3 Days after, 


Obſervatinn LI. This Cameleon was a Female; the Skin appeared mixt of ſeveral Co- 
5 750 lours like a Medley Cloth: Lighter towards the Belly, otherwiſe near upon 
Jonah, Se hit, equally mixed. The Colours diſcernable are Green, a Sandy- Yellow, a 
o, deeper Yellow towards a Liver Colour: and indeed one may eaſily fanſie 

| ſome Mixture of all or moſt Colours in the Skin; whereof ſome are more 
predominant at ſome times, There are ſome permanent black Spots on the 

Ridge of the Back, and on the Head, Upon Excitation, or Warming. ſhz 
becomes ſuddenly full of black Spots of the bigneſs of a great Pins Head e- 

qually diſperſed on the ſides, with ſmall black S.reaks on the Eye /ids ; all 
which afterward do vaniſh, The Skin is grained wich globular Inequalities, 
like the Leather called Shagreen. The groſſeſt Grain is about the Head, next 
why on the Ridge of the Back, next on the Legs; on the Sides and Belly fineſt: 
Which perhaps in ſeveral Poſtures, may ſhew ſeveral Colours, and pain the 
reature 


(87 


Creature is in full Vigour, may alſo have in ſome fort Ratianem Speculi, and 
RefleZ the Colours of Bodies adjacent: Which, together with the Mixture 
of Colours in the Skin, may have given Occaſion to the old Tradition of 
Changing into all Colours. 

The Eyes "reſemble a Lens, or Convex=Glaſs, ſet in a Verſatile Globular 
Scket ; which ſhe turned backward, or any way, without moving her Head. 
And ordinarily the one a contrary or quite different way from the other. 
The Tongue (which ſhe was never ſeen to put forth of late, though ſhe 
often opened her Mouth wide) was eaſily drawn out, when ſhe was dead, 
to half the length of her Body, being round and full towards the end, 
like a Peffil, with ſome Cavity at the Extremity: Having a Bone about 
half the length of it, toward the Root; over which alſo the Fore part 
would ſlip backward. The Bone, where connected to the Body, is Bifurcated. 
che hath Tretb plainly to be felt and ſeen above and below, on the whole 
Circumference of the Faw. | 

The Trunk of the Body, for the Structure of it, is all Thorax, or Breaft, 
having Ribs from the Neck to the ſetting on of the Tail. The Ribs are of 
tus ſorts ; the larger above tending backward from the Spine or Back Bone; 
the other, from the Extremities of the former, tending forward, as in the 
Breaſts of Fowls, There is a kind of Diapbragm, a thin Tranſparent Mem- 
brane, as in Birds, ſeparating a ſmall Portion, about the fourth part of the. 
Cavity next the Belly, from the reſt : Wherein is contained a ſmall Yentricle 
connexed to the Gula; to which is continued an Inteſtine, having ſome lit- 
tle Cenvolutiom in the Conveyance of it; which extended might be about 
the length of the whole Body, with Head and Tail. The Exerementt there- 
in black or of a Sad French Green. She had a ſmall thin Liver contiguous to 
the upper part of the Diaphragm : in part divided into 2 Lobes, of a black- 

ib, or very ſad Colour. The Lungs ſeemed to be made of membraneeus Cells, 
or Djvifions, very thin and tranſparent, reſembling a little light Feisb. 
The Heart was firm and fleſhy, but very ſmall ; and at the very fore End of 
all the Breaſt, or Body. At the hinder End of the Body was a double Ovary, 
conſiſting of 5 or 6 Eggs (of the bigneſs of the greateſt Pins Heads, and 
ſticking to the Back) on each ſide ; of the ſame Colour and Conſiſtence 
with thoſe of the Yolk of an Egg. 1 


LIL Miratus ſum valde, D. Tbruſtono in Tefudinum, Lacertarum & Ra=0ijervatios 
narum Sectionibus non occurriſſe Commercium inter Brencbia & fulmones, Las, 
quos Veſiculas, a laxitate Exterioris Pulmenum Membrane obortas, vocat ;Fou. 45, 
cum ſane immiſſa in Trachæam Fiſtula & ſimul inſufflato Aere, Pulmones, © gte 
eidem Trachee appenſi hinc inde circa Cor turgeant ; quod & ad libitum 
Animalis frequenter accidit: Hi etiam dum Aere turgent, fi filo innoden- 
tur ut ſicceſcant, ſecti patenter oculis Cellula & Veſiculu, evidenter Mem ,.,,,, . 
Traneas, exhibent, Et licet in Rana brevis fit bronchiorum proceſſus, a Larynge dh. Us 
tamen bini Ductus, Semicircularibus aliquot Annulis conflati, in.membraneas* 

Vefeulas hiant; atque ita ſuccedit 1n/piratio & Expiratio, At in Tefudine, 
Vol. II. Mm mmm Tens 


(6) 
Lacertis & ſimilibus oblonga Tracbæs in binos ſubdiviſa Ramos, Aerem pa. 
monaribus Veſiculis fubminiftrat. Scio in Rani, prope Os, hinc inde binas in. 
terdum turgentes erumpere Yeiculas, (procul tamen a Pulmonibus) quz Pu. 
ce ſunt Appendices, & Aere interdum, a Pulmonibas in Oris Cavitatem Ex. 
piratione propulfo, foras exilire. 

Circa exaratos Pulmones Reticularem Muſculum locari ſcias, cujus Carnes, 
Plexus, Sinus, & FYeſiculas ambientes, alias ruditer delineavi. Hujus Mita. 
bilis;Conrexcus patet in Ranis, & Lacertis præcipue; nam Multiplices Carne. 
Lacerti per Longum producuntur, & Tranſverſaliter elongatis Fibris invi. 
cem continuantur: intermediz vero arez Reticularibus Carneis Plexibus ul. 
terius occupantur, non abſimili ritu ac in Arborum Foliis accidit: Reis au- 
tem enarrata hxc Minora Spatia rectis poſtremo Fibris, quaſi brevibus Ten- 
dinibus, pervaduntur. Mirabilis hic Muſcular non extetiorem tantum Pl 
monum ambit Regionem, ſed imeriores quaſcunque Veſicalas & Sinus circun- 
dat, ita ut, ſuo Motu ſingulas Palmonis partes comprimendo, Expiratimen 
Sonumgque promoveat, Hæc eadem StruQura in Pulmonibas Perfectorum Ani- 


malium proportionaliter obſervatur, & in Agnorum extremis præcipue Ly 
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buli, ere turgidis, & adhuc Mollibus, patet. 


LIII. Mar. 12. 1689. I tobk ſome Frog-Spawn out of a Ditch, which l 
ſuppoſe might have been ſpawned about 14 Days, and kept it in a Gally. 
Pot of Water ; which I ſhifted every Day or two, and kept them in a Win- 
dow where the Sun ſhined fome Part of the Day. At the firſt, they ap- 
pear'd as in Ng. 1 being a round black Globule;encompaſt with a clearLi- 
98557 as T afterwards found, and a Menmtane encompaſſing that Liquor, and 
that encompaſſed with a larger Sphere of a more mucous Liquor. The ſe. 
cond Day they N as Fig. 218. The third Day as Fig. 218. The fourth 
Day as Fig. 219. About the ſixth Day, ſeveral of them were looſed from their 
Eggs, and on the ſeventh aid eighth more of them: when they appear'd of 
the ſhape of Fig. 220. which in Fig, 221, is repreſented bigger than the Liſe, 
that the Poſture they lay in may be ſeen the better. On the ſeventh and 
eighth Days,upon pricking of them with the Point of a Needle,they would 
contract themſelves ; ſome of them, on the eighth Day, would of themſelves 
bend their Bodies, but not move out of their Place. When they firſt got 
thro' their Egg (which I ſuppoſe they did by eating their Way) they hung 
falt upon the qutſide of it, by that Pare which I afterwards found to be their 
Mouth, and when looſed from their hold, they ſunk to the bottom of theWa- 
ter,and could not riſe again, On the 9th Day they were not viſibly increaſed 
in bulk,only the moved themſelves more freely at the bottom of the Veſſel 

At about 14 Days end they appeared as Fig. 222. at which time they ſu 
about in the Water by moving their Tails as Fig. 223. and ſome Rudiments 
of their Fore-Legs were viſible, which looked Forked and like the Spris 
of a Plant, At three Weeks end their Mouths were to be ſeen, which the) 
opened and ſhut, and emitted Fzces from the other End, At a Months 
end the Eyes. wera td be diſcerned, at which time they would [ſwim near = 
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Top of the Water, and opening their Mouths let out a ſmall Bubble of 4, 
and I ſuppoſe take in freſh. 
The Liquor which was contained in the innermoſt Membrane, was more 
parent than the other, which was a macau Liquor, and like the White 
of an Egg, the whole was a little heavier in ſpecie than Water, for a ſingle 
Egg ſunk when looſed from the reſt; but when they were faſtened a great 
many together, they ſwem, every 3 Eggs, leaving a little ſpace, which be- 
ing fll'd with Air, made them ſpecifically lighter than common Water, 


LIV. The Ductus Animalis in Animals, from its uſes, may ordinarily be 7: Srwacs 
divided into 4 Parts. 1. That which conveys the Food, as the N 1 
That which digeſts or corrodes it, the Stomach. 3. That which diſtributes Ty". a. 
the Chyle, the Inteſtine. 4. That which empties the Feces, the Rectum. But 
a Leech is all Stomach, from one end to the other, and does devour at a Meal 
ſeveral times the Weight of its whole Body. The Stomach when ſwelled and 
ſtretcht with Blood is far bigger than the Leech it ſelf, nay ſeveral times 
exceeds it, But I miſtook the Number, ic was not one, but many Stomachs, 
for the Cavity is divided into ſeveral tranſverſe Membranes, in divers diftin& 
Cameras, but theſe Membranes in the Middle have a Hole that leads from 
one into the other; but by the pouching out of each ſide, each of theſe ma 
be reckon'd alſo two; in all we may number, (there being 1c or 12 of theſe 
Cameras, beſides theſe 2 long Ones, which at laſt run to the Tail) at leaſt 
22, if not 24 Stomachs. But the Rectum, which lies between the Forking 


of the two laſt long Sacculi, or Sromachs, is but ſmall, and ſhort in Reſpe& 
of the whole. | | 


LV. The Upper Lip of a Leech is ſtretched out into a Point, and falls up- = * 
on the Under, which is round, like a Creſcent, and ſhorter, Its Throat on « a Fr. 
the inſide is covered with a great many white Muſcles, about 5 or 6 Lines 275 
long, as big as a fmall Thread, and lying parallel one to another, along its 
Body, When it applies the Mouth to the Fleſh of any Animal, all theſe 
Muſcles contracting themſelves, ſhe ſucks it with ſo great Violence and 
Gteedineſs, that ſhe makes it enter in Form of a little Pap into its Throat. 

So that all the Effect of Suction terminating in a very little ſpace, of ue- 
ceflity the Fleſh muſt break in that Place. 

There is ſeen at the End of its Tail, a listle flat thing, exactly round, the 
Border of which is elevated far above the Tail, and all round it; which it ap- 
plies ſo uniformly upon the Bodies to which it faſtens it ſelf, that it touches 
them in all their Parts, and then drawing up a little the middle of this flat 
part, without taking off the Edges, ſne makes of it, as it were, a little Balm, 
which leaves its Cavity in its Middle, This excellent Glue faſtens ſo ſtrongly 
on the Tail of the Leech, that tis a hard Matter to pull it away without ma. 
ling ſome Rent, eſpecially if you draw it perpendicularly ſrom the Surface 
on which the Animal is faſtened. It has always Recourſe to this little In- 
rument, ſor faſtening its Body, to the End it may not be ſuſpended in the 

Mmmmm 2 Air, 
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Air, while it draws its Nouriſhmenr by -Þ HOWE elſe that it be not carrieq 
away with the Current of the Water, while it carries its Head here and 
thete for ſeeking its Nouriſhment, e 4 | 

Its Gut goes in a ſtraight Line from the Mouth to the Auus, as big as 2 
Gorſe's Quill, all along ſet with a great Number of little Valves: Some of 
which make a perſe& Circle, with a Hole in the middle, and others a half. 
moon, ſome are ſhap*d Spiral ways, and there is a great one of this ſort neat 
the Tail, faſhioned like the Heart, which leaves only a very little Hole, neat 
which is found much yellow Fat, which fills all the Cavity of the Inteftine to 
half an Inch, Two little Inteſtines or Appendixes, each half an Inch long and 
of the Bigneſs of the Feather of a little Bird's Wing, pierce the great Gut, 

in which they are open at one End,” and ſhut at the other. All this Sttu- 
cture makes it evident, why the Inteftine, which makes no Convolutions, 
and yet reſerves ordinarily but liquid Aliments, does yet retain them to 2 

perfect Concoction. f 

A Nerve, the Bigneſs of a Horſe-Hair, all black, hard to break, having 
: Knots at a Diſtance one from the other, beginning at the Mouth of the Ani. 
mal, paſſes over the Parts that ſerve for Generation in the male; *cis faſtened 
in a ſtraight Line all along the Gut above, ends at the little Circle in the 

End of the Tail, and in the Way ſends out Branches to the right and leſt 

Side, which go from every Knot. *Tis very probable, that by this Canal, 
the Animal Spirits run abundantly, which gives ſo great Briskneſs to thi; 
Reptile, which makes it ply into ſo many Faſhions, ſwim ſo ſwiftly, ſo 

properly, and ſuck with ſuch Greedineſs. | 

The Leech is Hermaphrodite, the Parts of the male deſtinated to Generati- 

on ate placed where the Neck ought to be. The Yard, which is about 2 
Inches long, is white, round, hollow and griſtly: A part of the Yard, which 
is always in the Body, is a Sheath, about 15 Lines of an Inch long, as big # 
a little Bird's Quill, covered with a fine membrane, which faſtens ic ſtrongly 
to the Bell, round about a little Hole given the Leech for putting out and 
in his Tard when he pleaſes, and not for Breathing as the Ancients ſaid. Th: 
other Part of the Tard which comes outy or 10 Lines of an Inch, is the Big 

neſs of a ſowing Thread, and the End of it, for the Length of two Lines, i 

bigger than the reſt. All the Tardis hollow, and has in his Cavity a white 
| Muſcle as big as a Hair, ſaſtened only tb the Root and Head, all the reſt be 

ing at Eiben. Tis wich this Muſcle that the Animal draws the Yard into 
its Sbeatb, which any one may try by Cutting it at the Root, to draw cd 

this 'Muſck with his Nails. On every ſide of the Root of the Yard is a li 

white Web, flat, oval; about 2 or 3 Lines long, reſembling ſmall Guts, is! 
ſted about with a'Carrilaginons Body, as big as a double Thread, and 2 £% 
long, which faſtens to the Root of the Tard in which *cis probable it cafe 

the  Prolifick matter. A little above the Root of the Tard between thele 
two Webbs, there is a little Grifly Globale, two Inches long, white, had 
hollow, round, oval, ſhacp, inwardly covered wich a Membrane, Will” 
led and full of a milky Liquor. There is at the Head of this Glue 3 {mal 


Web, like co an Epididymu, ' whoſe little Canal, of the ſame Piece = 
5 . 2 ö 
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creeps over the Glabule, and is faſtened at the Point of it, and above the Epi- 
Jidymis are two Glands exactly round, each as big as a Grain of Miller. I 
take this little Globule to be a Teſticle. All along every (ide of the Inteftine 
is a white Canal, or Ovarium, of the bigneſs of a ſmall twiſted Thread and 
folded in a thouſand Manners, to which are faſtened with a Tail,as it were 
the Grain of a Raiſin to their Grape, many little Globales exactly round, as 
big as a little Pea, full of a milky Juice, and ſome little White Eggs, griltly, 
perſectly round, as big as a Grain of Millet, hard, which are hardly broken, 
making a Noiſe, and full of a white Matter. There is in the Inreftine, to- 
wards the End, a great Valve faſhioned like a Heart, with two lictle Bags, 
where begin 1000 ſmall Channels made of fine yellow Fat which fill the 
Cavity of the Inteſt ine for half an Inch. It's probable that theſe Paſſages 
of Fat receive the Prolifick Liquor to conduct it into the Ovarium. 


LVI. There is an extraordinary Sanguiſuga or Leech, found ſometimes — 
ſticking faſt in the Fiſh call'd Xiphias, or „werd fiſh. S. Boccone gives it the 


Name of Hirudo, or Acus Cauda utrinque pennata, becauſe of its working it sc. 


ſelf into the Fleſh, and ſucking the Blood of the ſaid Fiſh. He deſcribes it 


to be of about 4 Inches long, the Belly of it white, cartilaginous and tranſpa- 5. p. 6:55 


rent, without Eyes or Head, (that he could obſerve) but inſtead of a Head, 
it had a hollow Snout, encompaſſed with a very hard Membrane, differing 


in Colour and Subſtance from the Belly; which Snout it thruſts whole into 


the Body of the Fiſh, as ſtrongly as an Augre is wound into a piece of Mood, 
and fills it full of Blood unto the very Oritice. It hath a Tail ſhaped like 
a Feather, ſerving for its Motion, and under ic two Filaments, or ſlender Fi- 
bres, longer than che whole Inſect, whereby it ſeems it clings about Stones 
or Herbs, and ſticks the cloſer in the Body of the Sword Fiſh, of which it at-- 
tacks thoſe Parts only where the Fins of the Fiſh cannot touch or trouble it, 
the Obſerver affirming that he hath often found it ſticking in the Back, and 
in the Belly, and ſometimes cloſe to the Head, ſometimes cloſe to the Tail 
of that Fiſh, but always far enough from the Fins, Within its Belly he 
noted ſome Veſſels like ſmall Guts, reaching from one end of it to the other, 


- Which by the Preſſure of his Nail, he made reach to the Orifice of the Snout, 


whence they retired back of themſelves to their natural Situation; they 
ſeeming to be the Inſtruments for ſucking the Blood, becauſe rhe Smour is 
in it ſelf an empty part, deſtitute of Fibres and Valves, to draw and ſuck 
with; whereas theſe Veſſels having a Motion reſembling that of a Pump, in 
which the Snout of this Animal ſerves for a Sucker, drawing the Blood 
from one end to the other: And the Belly of this Inſe& being fram'd Ring-. 
wile, the Struure ſerves to thruſt the ſaid inner Veſſels into the Oriſice of 
the Trunk, and to draw them back again. | | MP 

This Creature as ic torments the Sword-fiſh, ſo it is, by our Obſerver's 
Relation, vexed it ſelf by another Inſect, which he calls a Louſe, of an Af 
Colour, faſtened toward the Tail of this Leech as firmly as a Sea-ſnail is co 


a Rock, Tis of the Bigneſs ofa Pea, and hath an Opening, whence come 
81755 | out 
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out many ſmall winding and hairy Threads. It hath not been obſeryed, 
| (as far as our Author could learn) to trouble, or to be upon any other Ani. 
mal than this Leech. 


Tie odd Turn L VII. I have found 2 forts of Shell Snail: eaſily diſtinguiſht one from ano. 
of ſme ſeell ther, and from all beſides, becauſe the Turn of the #reath; is from the 
nails ty Dr, $4, . 
u. Liter, Right Hand to the Left, contrary to what may be ſeen in common Sail, 
owt They are very ſmall, and therefore might well eſcape thus long the more 
curious Naturaliſts ; either of them much exceeding, at leaſt in Thickneſs, 
a large Oat Cory, | 

The firſt I thus deſcribe. The Open of the Shell is pretty round; the Se. 
cond Turn or Wreath, is very large for the Proportion, and the reſt of the 
Wreaths, about the Number of fix are ſtill leſſened to a Point. This Turkey, 
or Conical Figure, is well near a Quarter of an Inch; the Colour of the Shell 
is duskiſh, yet when the ſhrunk Animal gives leave, you may ſee Day 
through it, and then it is of a yellowiſh Colour. © Theſe Shells are extream 
brittle and tender. 

The ſecond ſort ſeem to be much ſtronger and thicker ſhell'd, they are 
well near half as long again as the other, and as ſlender, they have the ex- 
act Figure of Oar Corn, being as it were, pointed at both Ends, and the 
Middle a little ſwelled. The Open of the Shell is not exactly round, there 
being a peculiar Sinus in the lower part thereof, I think you may num- 
ber about 10 Spires, having their Turn from the Right Hand to the Let, 
The Colour of the Shell is of a dark and reddiſh brown, 

Both theſe ſorts of Snails when they creep, lift up the Point of their 
Shells cowards a Perpendicular, and exert, wich Part of their Body, 2 pair 
of Horns, as moſt of their Kind do. | 

In March I have ſeen many of them pair'd, and in the very A of Ve 
Cot. Piat. nery, and therefore it is moſt certain, (c :ntrary to the Opinion of 4ri- 
foth) that they engender. But whether thoſe that are thus found coupled, 
be one of them Male and the other Female, or rather, as Mr. Wray hath obſei- 
ved, that they are both Male and Female, and do, in the Act of Generati- 
on, both receive into themſelves, and immit a like Penis (as it ſeems prob, 
ble to any Man that ſhall part them) I ſhall not determine. 

Theſe Snails are to be found frequent enough under the looſe Bark of 
Trees, as old Willows, and in the ragged Clefts of Elms and Oaks, Cc. and 
in no other Place that I could obſerve. | 


Swe fre f LVII. 1. The Outſide of one ſort of Land. ſoail in Virginia, is of 4. 
1 Colour, inclining to a yellow, the inſide white, with a Bluſh of red, and 
Nerd pine in the Middle of the Entry, on the Inturn of the Shell, grows a ſmall whits 
2.64: Tooth or Protuberance, But what is moſt remarkable, the Shell ic ſelf i 
eranſparent, and you may plainly perceive by the Opacity thece, that the 
body of the Animal lies near the ſpiral String, or Center, on which the 4rd 
is turned, and that the empty Part of che Shell is ſpread with a thin ſported 
Film. Near the Tooth, but more inward, is to be ſeen a little wateriſh Specl, 


which 
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which by 2 kind of Sele and Diaftole, contracts and dilates it ſelf ; from 
this proceeds 2 limpid Trunk, which runs into the Film, and there divides 
into branches : theſe grow leſſer, and ſpread as the Animal recedes, or ap- 
proaches the Mouth; and when it is out, extend themſelyes to the very 
Lip of che Shell. I ſuppoſe the ſame to be in all, at leaſt the Land Kind, 
ho! not eaſily to be diſcerned. It is likely alſo, that the Fla, the Nautilus 
ot Carvil (as the Sailors call it) exerts, may be analogous to this. 

2. This Deſcription of the Heart of a Snail, agrees well with the Anato- ny br , 
my thereof, made and long ſince publiſhed by Harder, and Fr. Redi. _ 

3. There is a ſmall Snail of the Land Kind, with a dented Aperture, , ,, 5. 
and an outward Coat, on which it is Hirſute, or rather finely echinated- fo, ite „. 
[am apt to believe, that theſe (nor hardly any elſe) are not dented, till“ 
they are at their full Growth, for I find ſeveral ſmall ones amongſt chem, 
with an open Entrance, that ſeem to belong to this Kind. | 

have hicherto obferved very little Variety of naked Snails, I know of 
but one Kind, which is a ſmall Aſh: coloured and ſpotted one, and milky, like 


Dr. Lifter's Fig. 16. 


LIX. In Od. 1684; There were two Ladies at Minbead where I then was, The purple? 
who told me, that there was a certain Perſon living by the Sea fide in Ire- . 27 Mr: 
lud, who made conſiderable Gain, by marking with a delicate durable 178.7. 1 
Crimſon Colour, fine Linnen of Ladies, Gent. &c. ſent from any Parts of that 
Hand, with their Names, or otherwiſe, as they pleaſed, which was made 
vith ſome liquid Subſtance taken out of a Shel/-fiſh,and one of them thought 
it to be taken out of the Shells here figur'd and deſcrib'd. Hereupon I | 
made many Experiments on all the Shell Fiſhes I had taken on that Coaſt ; 58.237224 
and at laſt obtained that delicate Colour they told me of. The whole Pro- — 3 
ceſs is as ſollo weth. f 

The ſhells being harder than moſt of other Kinds, are to be broken with 
2 ſmart ſtroke with a Hammer, on a Plate of Iron, or firm piece of Timber, 

(with their Mouths downwards) ſo as not to cruſh the Body of the Fiſh with- 

in; The broken pieces being pickt off, there will appear a white Vein, ly- 

ing eranſverſly in a little Furrow or Cleft, next to the Head of the Fiſh, 

which muſt be digged out with the (tiff Point of a Horſe-hair pencil, being 

made ſhore and tapering. The Letters, Figures, or what elſe ſhall be made 

on the Linnen (and perhaps Silk too) will preſently appear of a pleaſant 

abe prees Colour, and if placed in the Sun, will change into the following 

Colours, i. e. if in Winter, about Naon, if in the Summer, an Hour or two after 

don · riſing, and ſo much before ſetting, for in the Heat of the Day, in Sum- 

mer, the Colours will come on fo ſaſt, that the Succeſſion of each Colour 

will ſcarcely be diftinguiſhe, next to the firſt light green, it will appear of a 

te green, and in few Minutes change into a full Sea-green, after which, in 

) few Minutes more, it will alter into a Watcher Blue ; from that, in 2 

lle time more, it will be of a purpliſh Red, aſter which, lying an Hour or 
| t 
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two, (ſuppoſing the Sun ſtill ſhining) it will be of a very deep purple req, 
beyond which the Sun can do no more. But then the laft and moſt beauti- 
ful Colour,after waſhing in ſcalding Water and Sope, will, the Matter be. 
ing again put out into the Sun or Wind to dry, be a fair bright Crimſen, 
or near to the Prince's Colour, which afterwards, notwithſtanding there i 
no uſe of any Stiprick to bind the Colour, will continue the ſame, if wel] or- 
dered ; as I have found in Handkerchiefs, that have been waſht more than 

430 times; only it will be ſomewhat allay'd, from what it was, after the 
firſt waſhing. While the Cloth ſo writ upon lies in the Sun, it will yield x 
yory ſtrong fœtid Smell, as if Garlick and Aſa Fztida were mixed toge. 
ther. 

The Shells are of divers Colours, but moſt part of them white, ſome are 
red, ſome yellow; others of both theſe Colours; ſome of a blackiſh broyn; 

many of a ſandy Colour, and ſome few ſtriped with white and brown pa- 
rallel Lines, It ſeems to be a kind of amphibious Animal, alternately living in 

both Elements every Tide: For being out of their native Place, and in 

Want of ſuch Viciſſitudes, they take this Courſe to find the Air; when any 

of them are put into a Veſſel of Sea-water (for in freſh they ſoon expire) 

after they have lain ſometime on the bottom of the Veſſel, they creeping 

to the Superficies of the Water, and by extending a kind of Lip, with their 
Operculums,cling to the Side of the Veſſel or Pan, (which is moſt convenient 

for their Aſcent) with about half that Part above the Water; ſometimes 

Fig: 229. creeping down under it, and returning again to their Station between 

Wind and Water. s | | 

I have found, that ſometimes their Veins are fuller and whiter, and the 
Juice more viſcid, at other times more flaccid and watery. 

Theſe Shells are in great abundance on the Sea-coaſt of Somerſeiſpire: I 
have found them alſo on the ſhores of South Wales, oppoſite to it; and! 
doubt not, but they may be found on the other Coaſts of England, eſpecial)j 
the South and Weſtern Parts, where I am almoſt aſſured I have formerly ſeen 
them,tho' then unknown to me. And J am of opinion, there may be found 
on our Marine Coaſts, ſome bigger Shells, which may have a colouring 
Juice, though not the ſame with this, for that I know few natural things 
both of Animals and Vegetables, but what have divers ſorts of the ſame kind, 
in the ſame Place. | 1 | 

I am aſſured by ſome, who have boil'd, dreſt and eaten of this Fiſh, that 

they are wholeſome.Food; as good at leaſt, and tafte as well as Lympor: of 

Winkles, only the Fleſh is ſomething harder. 

Perhaps this colouring Juice may be the ſpermatick and prolifick Mattei, 
by which they propagate their Kind: which I am inclinable to think, from 

its Conliſtence, Virulent and Fatid Savour. Or elſe it may be a Humour 
in this Animal, which by its vital Energy, as the Spring of Life and Mo 
tion, ſupplies the Want of Heart, Liver, Bliod, &c. as in other exſanguine” 
ous Animals % 

There are many ſorts of this Purple Fiſh, differing in Bigneſs, Structure, 

Colour of the Shell, according to the Nature of the Ses Grounds, _— be 
. F a * 


or 2 WY ww w* Gow ww 


— 1 


— 


( 825 ) : 
challowneſs of Water, Rocks, Gravel, Mud, as alſo the Latitude, where 
they are found; and ſo differing alſo in the Varieties of Colours of the Ting- 
ng Juice in their Veins, as black, livid, violaceous, deep Sea- green, light and 
lis Red, Amethyſtine, &c. But the beſt of all were found in the Jyrian Seas, 
near that Iſland on which the renowned City of Tyre was built, (now an 
inconſiderable Town called Sar); this was celebrated and priz'd above all 


the reſt, for that it excelled them all in its illuſtrious Colour, called in 


former Ages by divers Names; as Offrum, Sarranum, Pelagium, Venenum, 
Trrium, Purpuriſum, Flores Tyriani, &. Almoſt all Authors agree, that ic 
lies in a certain Vein inthe Fiſh ; and ſome of them mention it to be white 
and viſcous, as this of ours is. This excellent Dye ſeems to have arrived ac 
its higheſt Perfection in the Days of Pliny (being in the Reigns of the Ve. 


ſpaſtens) when the Artiſts of the Imperial City of the World, ia Preparations 


of that Tinging Succus for dying the Robes and other Veſtments of Emperors, 
Senators, &c. ſtrove to excel each other in new faſhion'd Purples, to 
gtatiſy the luxuriant Exceſs of the Great Ones of thoſe Times, 
ring and mixing the Colour found in the ſeveral ſorts of theſe ſhells. 
Theſe Colours ſold then at great Prices; that which was the fine double 
dy'd Purple of Tyre, called Diabapba, yielded 1000 Roman Denari; the 
Pound, which is computed to be more than 30 l. Sterling: And this of ours 
being ſo excellent a Colour, without a Preparation, or Addition of any 
thing to it, may now, or at leaſt hereafter, by farther Improvement, vye 
with the Tyrian * | | 
Fobnſton, out of Ariftotle, mentions a Species of theſe Fiſhes, under 
the Name of Littorales que parve & Flore ſunt rubro ; this agrees with 
wh which may be named Purpura Littoralis ( five Tenienſis) parva Tur- 
inata. 


LX. Od. b. 7, 165 1. Teſtudinem meam appendi, priuſquam Latibalum o re, 


n 4 Tortoiſe, 


adiret, ibidem per totam Hyemem Hybernatura, pendebatque exacte 4 lib. by 5 Geo. 
| 2 


Un. 7 Dr. 


08. 8. 1652, Erutam e Terra Teſtudinem (nam ſe pridie humaverat) ) 


appeadi denuo, ponderabatque 4 lib. 6 Un. 1 Dr. 
Mar. 16. 1652-3, Teſtudo ſponte e Latibulo ſuo prodiit, pendebatque 4 lb. 
un. 


4 

08. 4. 1653. Tefudo poſtquam per aliquot dies jejunaſſet, ſubtuſque ter- 
um ſeſe abſcondiſſet, inde educta atque appenſa, ponderabat 4 lib. 5 un, 
Oculi (quos diu clauſos habuerat) tum aperti plurimum madeſcebant. 

Mar, 18. 1653-4. Teftudo e Latebris prodiens, & in Lance appenſa, pon- 
detabat 4 lib. 4 un. 2 dr. 

OZ. 6. 1654. Teftudo ad Hyberna ituriens pendebat 4 lib. 9 un. z dr. | 

Die Feb. ultimo 1654-5. Teſtudo ex Hyemali Crypta prorepens pependit 
4lib.7 un. 6 dr. amiſit ĩtaque ponderis 1 un. 5 dr. 
08. 2. 1655. Teftudo Hyematum itura, pependit 4 lib. 9 un. prius autem 


ndiu je una verat. | 
Vol, IL Nannn Aar. 
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9 Mar, 25. 1656. Teſtudinem e Latebris Hybernalibar prodeuntem appendi 

eratque 4 lib. 7 Un. 2 Dr. ö 

Sept. 30. 1656, Teftuds, ſubtus terram ituriens, pendebat 4 lib, 12 un. 4 dr 

_ I655. Teſtudo, de ſubtus terram exiens, pondo erat 4 lib. 11 Un. 

2 Dr. ſs. | | 

Unde ſatis liquet quam Fixis Particulis hæc Animalia, quæ ſub Terr, 

ſe muniunt adverſus Frigus Hybernum conſtent; cum per rot Menſes tam 

4 Trois Exigua pars corporis in ſudores aut effluvia abeat, ut an vivant ne 
buing 3 dey dum hunc in modum ſepulta jacent, merito ambigatur. 

wil 4 a 
. der. LXI. S. Steno writes from Florence, that a Tortoiſe had its Head cut of, 


Aue, and yet it was found to move its Feet 3 Days after. 
fters in Zaſt- 


6 LXII. 1. In the River of Goa, there is a Shell repreſented in Fig. 230; 


293-P, 871, Which holds a ſort of Oyſter; it is very ſcarce, and in the Indies, as well x 

B1Dr. Lite, here in Holland, the ſhell powder'd is eſteem'd a good Medicine. 

. 9.872. 2. The like ſort of Oyfter-ſhells is to be found in the West- Indies, And 
conſidering the Hint given us by. M. Witzen of its being thought medici- 
nal at Goa, where it is found; and alſo how that calcined Shells are the 
moſt common Entertainments all over the Indies, chewing them all Day 
long, with the Leaves of a certain hot, piperate and ſpicy Plant, and a ſott 

of Nut mixt therewith ; we may reaſonably ſuſpect the G04 Stone to be 
made up of them, or ſuch like Ingredients. | 


ene, 


Shining 
Moan LXIII. r. M. Auzaut, at the Intimation of M. de Ie Voye, obſerved a ſhi- 
M. auzaut, ning, clammy Moiſture in Oyfers, which ſtuck to the Shell, and being 
e) drawn out, ſhone in the Air its whole Length, which was about 4 or x 

Lines, and being put upon the Obſerver's Hand, continued to ſhine there 
for ſome time. And afrerwards cauſing more than 20 Dozen of Oyſter 
to be opened in the Dark, he found this ſhining Subſtance to be really 
Worms (as M. de la Voye had thought them before) and thoſe of; ſorts; 
one ſort was whiteiſh, having 24 or 25 Feet on each fide, forked, a black 
Speck on one ſide of the Head, taken by him for a Chryſtalline, and the 
Back like an Eel ſtript of her Skin; the ſecond was red, and reſembling 
the common Glo- Worm. found at Land, which folds upon their Backs, 
and Feet like the former, and with a Noſe like that of a Dog, and one 
Eye in the Head; The third ſort was ſpeckled, having a Head like that of 
a Soal, with many Tufts of whitiſh Hair on the Sides of it. 

2. The. Obferver alſo ſaw. ſome much bigger, that were Grajiſh, with 
a big Head, and 2 Horns on it, like thoſe of a Snail, and with 7 ot 
8 whitiſh Feet: But theſe, though kept by him in the Night, ſhine 
not. IA 


3. The 
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3. The 2 firſt ſorts are made of a Matter eaſily reſoluble ; the leaſt ſha- 
ting or Touch, turning them into a Viſcous and Aqueous Matter, which 
alling from the ſhell, ſtuck to the Obſerver's Fingers, and ſhone there for 
he ſpace of 20 Seconds; and if any little Part of this Matter, by ſtrongly 


ſhaking the ſhell, did fall to the Ground, it appeared like a little piece of 
Flaming Brimſtone, and when ſhaken off nimbly, it became like a ſmall 
hiniog Line which was diſſipated before it came to the Ground. 

4. This ſhining Matter was of different Colours ; ſome whitiſh, ſome 
reddiſh, but yet they both afforded a Light, which appeared a Violet to this 
Obſerver's Eye. | 

;, He obſerved among them 2 more firm than the reſt, which ſhone all 
over ; and when they fell from the Oyfer,twinkled like a great Star,ſhining 
ſtrongly, and emitting Rays of a Violet Light by turns, for the ſpace of 
20 Seconds. Which Scintillation the Obſerver imputes to this, that thoſe 
Worms being alive, and ſometimes railing their Head, ſometimes their 
Tail, like a Carp, the Light encreaſed and leſſened accordingly ; ſeeing 
N they ſhone not, he did, viewing them by a Candle, find them 
dead. Te | 
x 6, Forcibly ſhaking theſe Oyfer-ſhells in the Dark, he ſometimes ſaw 
the whole Shell full of Lights, now and then as big as a Fingers end, and 
J ibundance of this clammy Matter, both red and white, which he judges to 
” have been Worms burſt in their Holes. And in the ſhaking he ſaw all the 

Communications of theſe little Verminulous Holes, like to the Holes of 
Worms in Wood. i 
; 7. In more than 20 Dozen of Oyſters, he took no Shell (10 or 12 except- 
ei) but it emitted Light; and he found ſome of this Light in 16 of the Oy- 
5 fer; themſelves. | 
8. This Light occurs more frequently in big than ſmall Oyfers ; in thoſe 
that are pierced by the Worm, oftner than thoſe that are not: and ra- 
i 05 4 the Convex Side than the other; and more in freſh ones than in 
the ſtale. | 
9. Having ſomewhat ſcaled the Convex Side of the Shell, and diſcovered 
be the Communication of the Holes, wherein the often mentioned viſcous 
n Moiſture that has any Form of Inſects is found, he ſmelt a Scent that was 
4 like the Water of a ſqueezed Oyſter, 

10. The Worms give no Light when irricated, but if they do, the Light 
laſts but a very little Time; whereas that which appears in thoſe that 
vere not angred before, continues a great while; the Obſerver affirming 
to have kept of it above two Hours. | 


cl BY LXIV. The Pearl (bells in Norway, and elſewhere, do breed in ſweet . o. 
Waters, Their Shells ate like to thoſe, which commonly are called Muſcles, 1794 40 
_ but they are larger. The Fiſh in them looks like an Oyſter, and it produceth $andivs, n. 
+ great Cluſter of Eggs, like thoſe of Craw-fjhes, ſome white, ſome black, 10, b.. 
| Naonnan2 ++ 
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(which latter will yet become White, the outer black Coat being taken 
off; theſe Eggs when ripe, are caſt out, and being caft out, they grow 
and become like thoſe that caſt them. But ſometimes it happens, that one 
or two of thoſe Eggs ſtick faſt to the ſides of the Matrix, and are not yoi- 
ded with the reſt. Theſe are fed by the Oyſter againſt her Will and they 
do grow, according to the Length of Time, into Pearls of different Big. 
neſſes, and imprint a Mark both in the Fiſh and the Shell, by the Situation 
conform to this Figure. . 

This Account I received from a Dane, called Henricus Arnoldi, an inge. 
nious and veracious Perſon, having by his own Experience found it ſo at 


N in Norway, and. with great Seriouſneſs aſſured me of the Truth 
c Sreo 1 — 


—— — — — — ! 


Pas hire LX. There are 4 Rivers in the County of Throne, abounding with that 
by Sir Rob, ſort, of: Muſeles, wherein Pearls are found, all empty ing themſelves into 
Bering *: Lough Foyle, whereon ſtands the Town of Derry, and ſo into the Sea, There 
9+ Ns are alſo other Rivers in the County of all, a River near Dundalk, the 
Share running by Waterford, the Lough called Lough Lean in Kerry, which 
* like Fiſh;;- and no doubt, there be many more that I do not 
now. | 

In the warm Months before Harveſt is ripe, whilſt the Rivers are low 
and clear, the poor People go into the Water, and ſome with their Toes, 
ſome with wooden Tongs, and ſome by putting a ſharpened Stick into the 
opening of the Shell take them up, and although by common Eſtimate not. 
above one Shell in an hundred may have a Pearl, and of theſe Pearls not 
above one in a hundred be tolerably clear, yet a vaſt Number of fait 
merchantable Pearls, and too good for the Apothecary, are offered to Sale 
by thoſe People every Summer Aſſize. I my ſelf ſaw a Pearl bought for 
5o Sbill. that weighed 36 Carats, and was valued at 40 J. and had it been 
as clear as ſome others produced therewith, it would certainly have been 
very valuable. And a Miller took a Pearl, which he fold for 4 J. 10 Shill 
to a Man that ſold it for 10 f. to another, who ſold it to the late Lady 
Glenanly, for 30 l. with whom I-ſaw it in a Necklace,ſhe refuſed 80 Pound 
for it from the late Dutcheſs. of Ormond. The young muſcles never hate 

any Pearl in them. | 2 CO 
The Natives, though very foul Feeders, will not eat the Fiſh ; which 
ſeems to me to cut like the Oyfer, blackiſh green. The Shell is faſtenel 
with 2 Tendons, one at each end, whereas the Oyfer and Scallop are with 
one only in the Middle. They lie in Part opened, putting forth their 
white Fins, like a Tongue out of the Mouth, which directs the Eye t0 
them in the Water, being otherwiſe black as the Stones in the River, Th: 
Backs of the Shells, juſt about the Hinges, on which the Valves do open, 
are all broken and bruiſed both young and old; and ſhew the ſeven 
Cruſts and Scales chat make the Shell; and is eauſed (I think till I know 
better) by the many great Stones that are driven over them by the 
Foods from the Neighbouring Mountains, which are moſt imperuos 
after 


| 
| 
| 
| 
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:frer any little Rain, The inſides of the ſhell are of an Oriental and Pearl 
Colour and Subſtance, like a flat Pearl, eſpecially when firſt opened; and 
t was told by an ingenious Perſon, living upon the Place; that he had 
obſerved in ſome ſhells under the firſt Coat a Liquor that was very orient 
and clear, that would move upon the Preſſure of the Finger; but that ſuch 
2 Muſcle never had Pearl; which Liquor I ſhould think was the true mot ber 
f Pearl. 

The Part where the Pearl lieth is in the Toe, or leſſer end, at the Extre- 
mity of the Gut, and out of the Body of the Fiſh between the two Finns, 
or Skins, that. line the Shell. I believe that this Pearl anſwereth to the 
Stone in other-Animals ;. and certainly like that encreaſeth by ſeveral Cra. 
growing over one another, which appeareth by pinching the Pearl in a Vice, 
the upper Coat, will crack and leap away; and this Stone is caſt off by the 
muſcle, and avoided as it is able; and many ſhells that have had Pearls in 
them, ate now found to have none, which will appear in theſe Inſtances : 
the ſhells that have the beſt Pearls are wrinkled, twiſted, or bunched, and 
not ſmooth and equal, as thoſe: that have none. And the crafty Fellows 
will gueſs ſo well by the ſnell, that though you watch them never ſo care. 
fully, they will open ſuch ſhells under the Water, and put the Pearls in their 
Mouths or otherwiſe conceal them. Yet ſometimes when they have been 
taking up ſhells, and believing by ſuch ſigns as I have mentioned, that they 
were ſure of good Purchaſe, and refuſed good Sums for their ſhares, they . 
found no Pearl at all in them. Upon Diſcourſe with an old Man that had 
been long at this Trade, he adviſed me to ſeek not only when the Waters 
were low, but in a dusky gloomy Day alſo, left, ſaid he, the Fiſhſee you, 
for then he. will, ſhed his Pearl in the Sand; of which I believed no more, 
_— ſome muſcles had voided their Pearls, and ſuch are often found in 
the Sand, 

lconceiye. that. theſe Pearls if once dark, will never be clear upon any 
Alteration in the health or age of the-Muſcle, or of the Moon; and that if 
the firſt Seed be black, all the Coats ſuperinduced will be ſtill clouded. / 

The bottoms af theſe Rivers I obſerved to be part ſandy, part fony, - and 
part ouzy, Many of theſe muſcles lie in brackiſh Water; being driven down 
the Rivers 4 or 5 Miles within the Flowing of the Sea; I have ſometimes: . 
obſerved the ſame Pearl clear at one end, and dark at the other. 


LXVI: Pe&inem nactus, incunte Fanuario, ejus Diſſectionem, qua potui u. nw: 


zecutatione, certe ex uno exemplari; inſtitui. Imprimis vidi Cardinem ex 544 — 
73 . 


(cava valva leviter incurvari, & ſuperinjici alteri ac Playa Valve, toto- 1. 


que illo latere inter ſe Cartilagine quadam firmiter connecti : Item in ipſo ©3*9-2-557 


medio ſpatio:Cardinis alteram aterrimam robuſtamque admodum Cartilagi- 
dem diſponi. Hinc adeo mira illa Conſtriaionis vis, & fortaſſe Planam Val- 
vam, Remi alicujus more, movendi, adque perniciratem, & volatus quan- 
dam imaginem moliendam ; de quo quidem non ſemel loquuti ſunt. vete- 
res tanquam huig Conchilio peculiari. | 
| | Apertis 
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Apertis autem Valvis hæc conſpicienda ſeſe exhibent. Ad Dextram & 
"ſub Cardine Os Cucullatum, inſtar Ofree. Velamina autem Ori, confici- 
untur ex Concurſu Branchiarum Exteriorum,quz muſculoſe ſunt, totumque 

Animal a . ad Ani exitum, ſcilicet ſiniſtram verſus e regione eri, ubi 
inter ſe rurfus connectuntur, circumambiunt. 

Ex iſto autem pati branchiarum exteriorum, ea, quæ plane Value incun. 
bit, Centro ſuo adhæret fuperiori Limbo ingentis cujuſdam muſcul: Ro- 
tundi, qui ex Rectis Angulis in Mediis Yalvis inſeritur: Altera vero 
exterior Branchia ſimiliter conjungitur alteri capiti ejuſdem Muſculi Cen- 
tralis. | 

A Myſculo vero Central; ambz iſtz exteriores (ive Spuriæ Brancbig e 
tenui membrana & pellucida admodum conſtant ; Et ad medias Yalua ex. 
panſæ, leviter iis adhzrent, ut moveri inde non poſſint, tuenturque ain. 
lis Dorſum ab aquæ injuria, intra YValvas receptz ; a loco vero iſtius adhzj. 
onis, craſſus quidem muſculu mirificus, tanquam limbus, incipit. Is au- 
tem a me depingitur tantum eo quo contrahicur modo; ſed in vivis mite 
extenſilis eſt, etiam longe ultra margines valvarum. Item Laciniis dona. 
tur, & ex Roufo variatur Lineolis elegantiſſimis. Multis autem diebus 2 
Piſcatione noſtri Pe&inis is Limbus haud obſcure movebatur. Uſum autem 
ejus ſic intelligo, nempe ex Contractione incurvata introrſum, more retis 
cujuſdam, cum ambo ifti Branchiati muſculi extra Conchas emiſſi ſint, quice 
quid intra ſe complexi fuerint, ſibi mutuo adpliciti, ad ſe rapiunt in vida 
animalis: Laciniis autem, extremis ſuis marginibus tenuiter inciſis, Aqua 
marina (eparari videtur retento cibo. Si qui vero ſint alii ejuſdem Partis 
Un, me latent. Illud tamen addere lubet, hunc Limbum poſſe inſervire 
etiam Necationi cujuſlibet Animalis minuti aut Piſciculi, ex forti compteſ- 
ſione; itemque ex mots undulatorio, qui in eo valde notabilis eſt, poſſe cir- 
cumferri victum ; eumque tandem, quacunque parte Circuli Retiarii ſit, ipſ 

Ori exporrigi, ita manus locum quodammodo ſupplet. 

Ad veras autem, certe quæ ita appellari ſolent, Branchies venio, hz vero 
quatuor ſunt levicer Flavicantes, atque Pectinatim ſttiantur eleganti quo- 
dam opere. lllz autem Branchiæ Muſculum magnum Centralem circuman: 
biunt, interque ſe comprehenduat ſive incumbunt Utero, ejuſque Ovary, 
certe Partibus Generation; dicatis. Harum autem Partium Figure red 1 
me ante delineatæ fuerunt, & jam vivo quoque Animali video ejus partem 
inferiorem ex Croco reſplendere ; Superiorem vero albicare; juxta Os vero 

Proceſſus quidam Duplici Foramine apertus, conſpiciendus eſt. Horum 

autem Foraminum unum, Vulve Exitus exiſtimandus eſt; & fi Androgn 
ſint Pectine: (quod ſuſpicor ex perpetua ſimilitudine iſtius Partis in omni- 
bus a me vilis, & vivo & Conditis) Alterum, ad Maris Genitale Membtum 
exerendum inſtituitur. 

Ad Caput procedo; Huic Os Labiis circumſcriptum eſt Rufeſcentibus,more 
Branchiarum internarum ; & brevibus admodum, & in noſtro Exemplarl 
criſpis, forte vitioſis & mutilatis. Sub ipſum vero Cardinem medium duo 
prægrandes veluti Circali five Cavitates inſtar Ocalorum (ut oculi non 
unt) alicujus Rbombi Piſcis, oblique poſitorum. 0 
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0: vero Coputque excipit Majuſculum Meconium Subnigrum, ad ſiniftram 
vergens. Pone id Cor latitat, perque ipfum Pericardium Pellucidum con- 
ſpici poteſt; ex carneo leviter Rufeſcit. Cordis Aorta in Branchias diſperti- 
tur. An vero id ſolum Pericardium lit quod ſcilicet proxime adjacet Nigro 
Meconio, five totum etiam illud Figura Rbomboide comprehenſum, hærèo. 
An pars ejus inferior Veſica Urinaria ſit, quzro; Certe ex Mec»nio oritur 
Inteftinum Rectum, ſuperque Pericardium e quitans, ad internas Branchias pro- 
tenditur & Muſculo Centrali adnectitur. 

Muſculus autem Centralis Orbicularis eſt, Albus & Lævis magna ſuper- 
ficiei ſuæ parte, qua Conchæ adbzret ; ex ſiniſtra vero parte, alio Candi diori 
waſculo lacerato diſtinguitur, & Concbæ magis formatur. 

aaa, Os, Caputque, bb. Meconium Aterrimum, c. Cor, prout ſubter Membra- Hei of 
nam latitat, dd. Pericardium, an Veſica Urinaria Rhomboides, eecee. Inteftinum Fg. x11. 
Reflum Pericardio (ſuper equitans. fff ff. magnus muſculus Centralis, g g. 
alius muſculus laceratus Teſtis fortiter adhzrens. . bbbb Branchie internz. ii. 
Uteri ptælongati Exitus, duobus Foraminibas diſtinctus tanquam in Andro- 
gyn. K k. Neri pars ſuperior Albida. III. Uteri pars inferior Crocea, 
mmmmm. Limbus Variegatu:, ſive muſculus Retiarius ſecundus. | 


LXVII. There are found on the Coaſts of Calabar and Ceylon, certain 4m of 
Cockles or Shells, in Dutch call'd Kowk-borens, Theſe Shells contain a Fiſh 2 
that lives in the bottom of the Sea, fixt in the Body of the Shell, and at a® 4 Wie- 
certain Seaſon of the Year, they caſt their Seed, which produces a ſort ofp 8% 
matrix of the ſize of the Figure. This long Body which is wrinkled like Ng. 232. 
an Andouille, or Sauſage, is filPd With great Number of round Cells, which 
are ſo many matrices, each producing its little Shell Fiſh; which quit not 
their Cells till they are grown to ſuch a bigneſs and Maturity, as their 
Weight breaks them off, and looſens them from their Cells, and ſo from 
their common matrix, which remains faſtened to the bottom of the Sea by 
the great End, the other End moving about freely in the Water, which is 
flexible every way like an Andouille. It is obſervable that this matrix has 
a kind of Back-part and Belly; the Back is ſomewhat like that of a Setelvi, 
andof a grayiſh Colour, the Belly is whiter, and is that Part which is fill'd 
with the Cells from one End to the other: The Skin which covers it is 
very like that of Stock Fiſh or other dried Fiſh. 


IXVIII. The Stones in the Heads of Craw Fſb are always on the out: g,,,,,..,. 
lde of the Stomach, while the Ola Cost ticks on the Back of the Fiſh, and , 
paſs into the Stomach as ſoon as they caſt their Coats; I never ſaw them * ch 
on the outſide when they have changed, nor within befor. Kingnz6s, 

| have obſerved that the males of Crawfiſh change theit· Coats a conſ : 


lerable time before the Females; for they always keep theirs till they have 


parted with their Young from their Tails.. 
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dell . LXIX. Thoſe who ſhall ſeek after the Purple - fiſn will find, as I have done 
Soldiers, i ome of thoſe ſhells in which are the Cancellarii, or rather Afaci, unto which 
ar. Will. they are more like, and ſo may miſtake: For thoſe little Crabs, or Cray. 
+. 1284. Fiſhes, I have found in moſt of our Engliſh ſhells, excepting the Bivaln, 
and Patella s:. Of theſe Fiſhes in many Parts (eſpecially in the Ve Indie ) 

3 Sur. there are many ſorts, and ſome very large, which our Country men there 
. call the Soldiers ; for that the ſay, they enter by force, kill and take Pof. 
ſeſſion of thoſe Houſes they have not built; and when they grow too big 

forſake them and enter into larger. Whether that be true, I know no: 

but this I have found, when I have broken ſome of the ſhells in which thoſe 
Vagrantsare, ſo as not to bruiſe their Bodies, and then put them naked into 

the Water, I have beheld them with nimble ſpringing Motion, to run t 

and fro till they find a Stone to hide themſelves under; which not finding 

they bury themſelves in looſe Sand. This Obſervation gave me ful] 2 
tisfaction, that they were not, (at leaſt all the.kinds) Connate and Cy 
leſcent with their Shells ; as other Teſtaceous Animals of the Sea and Land 


Are. ; 


:  L XX. 1. I underſtand by the Fiſherman who brought me this Fiſh, that 

7 4 he never ſaw, nor heard of any but 6 or 7 that were taken at ſeveral times 

Wwinthorp., by himſelf, not far from the Shoals of Nantucket (which is an Iſland upon 

dani, the Coaſt of New England) when he was fiſhing for Cod. This Stellar-fjþ, 

when it was alive, and firſt pulled out of the Water, was like a Basket, and 

P$:233- had gathered it ſelf round like a Wicker-Basket, having taken faſt hold upon 

that Bait onthe Hook which he had ſunk down to the bottom to catch other 

Fiſh, and having held that within the ſurrounding Brachia, would not le 

ir go, tho' drawn up into the Veſſel; until by lying a while on the Deck, 

it felt che want of its Natural Element, and then voluntarily it extendel 

ie ſelf into a flat round Form. The only uſe chat could be diſcerned of il 

-that curious Compoſure wherewith Nature had adorned it, ſeems tobe, 

to make it as a Purſe-netto catch ſome other Fiſh, or any other thing, fit 

for its Food; and as a Baker of Store to keep ſome of it for furure ſupply ;or 

as a Receptacle to prepare and defend the young ones of the ſame kind from 

Fiſh of Prey, if not to feed on them alſo (which appears probable the one 

or the other ;) for that ſometimes there were found pieces of Mackard 

within that Concave : and he told me, that once he caught one, which 

had within the Hollow of its Embracements a very ſmall Fiſh of che ſame 

Kind, together with. ſome piece or pieces of another Fiſh, which ws 
judged to be of a Mackarel, © © | 

lle told me that every one of the ſmalleſt Parts had Motion when it ws 

alive, and a tenacious Strength; but after it was dead and extended to: 

flat Round, it was ſo brittle that it could not be handled without breaking 

ſome Parts of it; but by carefully laying it to dry, it was ſome what hard- 

ned. I think (till a fitter Engliſh Name may be found for it) that it may be 


call'd a. Bante Fiſh or a Page Nets Fiſh, * 
| 4 | | 2, 
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7. This elaborate Piece of Nature, we may call Pri Echinus Stellaris Vi. = —— 
ſeiformis, its Body (as was noted by Mr. Hook) reſembling an Echinus or Egg-" 179-1153 
the main Branches, a Star, and the dividing of the Branches, the Plant 
Wiſel toe. This Fiſh ſpreads it ſelf from a Pentagenal Root, which encom- Fig. 233. 

feth the Mouth (being in the middle, at a) into 5 main Limbs,or Branches ; 
each of which, juſt at the iſſuing out trom the Body, ſubdivides it ſelf in- 
to two (as at i.) and each of thoſe ro Branches does again (at 2.) divide in- 
to wo parts, making 20 leſſer Branches Each of which again at (3.) di- 
vide into tuo ſmaller Branches, making in all 40. Theſe again (at 4.) into 
8 ; and thoſe (at 5.) into 160; and they (at 6.) into 320. They (at 7.) 
into 640; at 8, into 1280 ; at 9, into 2560 ; at 10, into 5120 at ii, into 
102:0; at 12, into 20480; at 13, into 40960; at 14, into 81920; be- 
yond which, the farther Expanding of the Fiſh could not be certainly 
Traced, though poſſibly each of thoſe 81920 ſmall Sprouts or Threads, in 
which the Branches of this Fiſh ſeem'd to rerminate, might, if ic could have 
been examined when living, have been found to ſubdivide yet farther. The 
Branches between che Joints were not equally of a length, though for the 


„ 
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moſt part pretty near; but thoſe Branches, which were on that ſide of the 
Joint, on which the precedent Joint was placed, were always about a 4cb,or 


gs 


> 


5th part longer than thoſe on the other fide. Every of theſe Branchin 
ſeem d to have, from the very Mouth of the ſmalleſt Twigs or Threads, in 
which ic ended, a double Chain or Rank of Pores, as appears by the Figure. 
The Body of the Fiſh was on the other fide, and ſeemed to have been pro- 
tuberant, much like an Echinus, or Egg-fiſh, or Button: fiſh, and like that 
divided into 5 Ribs or Ridges, and each ot theſe ſeemed to be kept out by 
two ſmall bony Ribs. NS. In the Figure is repreſented fully and at length 
but one of the main Branches, whence tis eaſiè to imagine the reſt cut off 
at the 4cb Subdividing Branch; which was done to avoid Confuſion. 

3. This Star- is the Stella Arboreſcens Rondeletii ; Firſt deſcribed by n 16-:3:m. 
him, and ſince by other Naturalifts. 100 4 ry n= + 


IXXI. x. In Decem. 1696. Two remarkable Marine Animals were found. $:owgen 3 
in the Stomach of a common Cod Fiſh ſold in the Fiſh Market in Dublin. in g. be. 
One of them by lying long in the Stomach was much mangled and in part dein 
digeſted : But the other was compleat in all its Parts, and had received“ s. 
no manner of Alteration; ſave "twas dead. It was bigger at one End, 
and went taper or gradually leſſening towards the other. It was 4+ £64.234,15; 
laches long; and where largeſt, as it was 12 broad, ſo it was about 3+ 
Inches in Circumference : At the ſmaller End, not above ++ of an Inch 
broad. It had neither Shell, Cruſt, Scales, or Bone, for its Covering, but 
was ſoft : Yer not Flabby or Fleſhy, as the hi, or Mollia, but rather 
Membranous. ' | 
| The Back or upperſide, was ſhaped roundiſh, eſpecially towards the ſides; 
in the middle it was ſomething flattened ; the Belly was perfectly Plain. . 234. 
Along the middle of the Back ran a large Stripe from one extreamto the o- 
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ther about E of an Inch broad, towards the upper End, but ſtill narrows; 
as it came towards the Tail. This Stripe was all covered with a ſhort (of; 
ſort of don, not unlike in Texture, Colour, and Subſtance, to that which 
grows on the back of the Leaf of Tuſſilago or Colts: foot. Joining to the Edge 
of this Seripe ran from one end to tother, a Lift about +- of an Inch broad 
that covered both ſides of the Animal, and part of his kack. This Lift or 
Verge, was thickly ſhagged, with a fine ſoft Hair that was very thick and 
about 5 of an Inch long, of a moſt delicate changeable red and green Co- 
lour,and of ſo ſparkling and vivid Luſtre, that nothing of this kind could 
ſhew more Beautiful, Among this ſoft Hair were thickly interſperſed 
without order, an abundance (ſome Hundreds, I believe) of black, har, 
hard Prickles, about the Length of the Hair, and the thickneſs of 3 
Hog's Briſtle, but much harder, and very ſharp at the Points. The Tail, ot 
ſmaller end terminated in the back, with to Triangular pellucid ſoft Sealy 
that covered the Ocrifice of the Anus, at which its -Excrement was dil. 
charged, as I found when I opened it, for the Extremity of the Intefine was 

| cloſely inſerted into this Paſſage, * 1 1 
Fig. 235+ The bigger end, though it had not any Horns, Eyes, Ears, Noſe, or Gil, 
| yet becauſe it was oppoſite to the Tail, and here was the Mouth, we may 
properly enough call the Head. The Mouth was a very large patulous 
| Opening for the bl of the Anima]; not placed at the end, but ſomewhat 
| underneath, asi part of the Belly, and could not be ſeen when the back was 
| turned uppermoſt, The Belly was flat, and no ways protuberant, covered 
with a ſmooth naked Skin, of a much lighter Colour than the bacl, itte. 
ularty ſported,” with little dark browniſh 8 poti, ſome larger ſome ſmaller: 
was broader towards the Head, and grew nirrower ſtill towards the Tail; 
where for above the ſpace of an Inch, it was curiouſly pinched with lictl: 
Indentures, reſembling the ſmall Joints in the Tail of ſome Inſes. Theſe 
| -  . -» Diviſions, or Foints, were till ſhorter and cloſer to one another, the nigher 
| they were to the Extremity of the Tail. Beginning cloſe at each Cor- 
|| ner of the Mouth, and ſo along both ſides of the Belly, was ranged a N 
= of Feet; in a cloſe continued Series down to the utmoſt tip of the Tail. The 
| | _ . largeſt were placed cowards the Mouth, and upper Part of the Body, where 
they were about a quarter of an Inch longzbut downward: they grew leſs and 
Fhoreer, Rill gradually diminiſhing, themearer they approached the end ol 
the Tui; where they were fo mi nate; that. they were inſenſibly loſt, 2nd 
| 15. not emily to be diſtinguiſhed by the Eye. I diſtinctly counted from the 
| Mourhco the Tail, on one ſide 36,and [could not be poſitive but there might 
| be ſtill more. From within the Body, thro? the middle of each Foot pil 
| 4, 4, or 6 of the ſame' ſort of ſharp hard Prickles, that: were interſperit 
amengſtithe ſoft Hair. Tfieſe were larger or ſmaller, and more or leſs in 
Number, according to the fize of the Foot, and give it ſtrength and firm 
: nefs inſtead of Boxes: And likewiſe iſſuing forth beyond the end of the Foot 
ſerves in lieu of Poe, or Claws. Joining to this Row of Feet, towards the 
| back, was ranged along each fide in à direct Line,a Series of ſmall chu, 
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fat Fins, Face to Face in ſuch an Order, that each Foot was exactly anſwer- 
ed by its correſpondent Fin: ſo that their Number was preciſely che ſame 
with that of the Feet, and they kept the ſame Rule of Proportion of their 
size, ſtill gradually diminiſhing the nearer they approached cowa!ds the 
Tail, I diſtin&ly counted of theſe, as of the Feet, 36 of a ſide ; each Fin 
was curiouſly fringed at the Edge, with the ſame Beautifully Coloured 
Hair, I before mentioned to have covered the Sides and part of the Back. 
By help of theſe Fins it performed Progreſſive Motion through the Water as 
a Fiſh ; and by means of the Feer could creep along the bottom of the Sea, 
45 2 Reptile. 8 | | 

When 1 open'd it, I found a thin membraneou Gullet, that led from the 
Mouth to the Stomach, about an Inch long. From this was continued 
ſtraight downwards the Stomach, of a whitiſh Colour, and of a tough thick 
Texture, conſiſting of an outward and inward Membrane, with a ſort of 
Carneous Subſtance between; reſembling ſomewhat in Make, tho' not in 
Figure, the Gizard in ſome Fowl ; twas as large as the upper Joint of a 
Man's little Finger. To this was annext the Iuteſtine, of a very, differing 
Colour and Subſtance from the Stomach ; for 'twas reddiſh, ſoſt and tender, 


y and of a much ſmaller Cavity; 'cwas continued almoſt directly, or with 
15 little Circumvolution, to the Anus. The Brains, Heart, Gills, Liver, or Parts 
it for Generation, (if they have any) were hardly, if at all, to be diſtinguiſh- 
1 The Muſcular Parts were very curious, large and diſtint, One long 


continued Stripe of Red Fleſhy Fibres, about the ſixth Part of an Inch, broad, 
ran ditectly along the middle of the back, from the Head down to the Tail. 
This Fleſhy Stripe ſent out from each ſide, like ſo many Rays, 36 ſeveral 
Pair of ſmaller lateral Muſcles, which, by che conſiderable Interſtice between, 
ſe | could eaſily diſtinguiſh from each other; —— ſo regular a Figure all 
et together, that they might very aptly. be reſembled to the Spine, or | Baek- 
* bene, of the Paſſer Marinus, or common Plajs Fiſh, when it is entire with 
* all its Ribs, or Tranſverſe Proceſſes iſſuing by Pairs from both ſides of each 
he Vertebra, from the Head down to the Tail. In this manner every particu- 
re lar Foot and Fin were ſupplied with their correſpondent Muſcles, to give 

them Motion, either together or apart, as the Neceſſity or Deſign of, the 
Animal required. And moreover, conſidering this ſort of Muſcular Me- 
nd chaniſm, with the Taper ſhape of the Body, and likzewiſethe Poſture and 
the WY vie of the many Prick/es interſperſed among the Hairy Sbag that covered 
pht the ſides ; it ſeems very evident to me, that beſides its Progreſſive Motion, 

it had alſo the Power, (as have moſt of the Many-footed Land Reptiles, 
10 and ſome Mater Inſe&s I have obſeryed) of Contracting ita Body in ſuch a 

way, that bending its Head inwards, it rolbd the reſt of the, Body round 
ts a Center, making a Figure like a Rope coil'd: into a Helix; and in 
this Poſture, beſet almoſt quite round with Sharp Prickles ſtarting out di- 
eQly forward, it guarded it ſelf from Violences that might annoy it. 


OOo 000 2 11is 


— 


(836) 
This Animal, on many Accounts, I think may properly be ran ged with 
che Scolopendre Marine deſcribed by Rondelerins ; but it may be diſtinguiſh d 
from them, by calling it Scolependra Marina 4 Capite Latiori verſus Caudan 
ſenſim gracileſceni, Limbo Pulrberrime Hirſuto Spinuliſque crebris interfingy , 

Mari Hibernico. us! 
Roles #44 4 4. The Downy Lift that runs along the Back; bb the to Triangula 
of Egure, Scales that cover the Anus; ecerecea the Herge of fine Changeable Grem 
% Red Hair that covered the ſides, and part of the Back; ddd 4411 
| | the hard ſharp Prickles interſperſed among the Hair; eee ee. the Skin of the 
| Belly ; ff f f. ſeveral Inciſure: reſembling Foynts towards the Tail ; ggg yy 
Darker Spots in the Skin of the Belly ; 6 6 b bk. the Feet of each lide the 
Belly; TITITI, the Fins with their Hairy Fringe behind the Fer; & L the 

| large Mouth opened wide. 
| . D. 2. I obſerved at Harwich in 1698. divers of theſe Marine Animals brought 
sup by the Fiſhermen, which they call Sea-mice: They are deſcribed by 
| RIS, ns by Moufer: and Febnſon (Figured under the Title of Phy 
| t badly. | 
By Dri. Vo- 7 L think) if we'll ſuppoſe that Rondeletius ſaw what he deſcribes undes 
lyneuz, =. the Title of Phyſelur, we Can't imagine that he and I had the ſame Objed 
4 Pct, before us. This will appear evident by comparing his Words with mine: 
L15 2.425 For he ſays of his Animal, Ore carer; whereas I ſay, the Mouth of mine 
was, 2 very large Patulow: Opening for the Bulk of the Animal : He ſays, ly 
Medio batior: eff & extrema —— Pudends MAuliebri: ſpeciem rie- 
rem z Whereas I ſay, 7a; bigger at one end, and went taper, or pradualy 
hſſening,. towards the other : he lays, In Dorſo tumores parvi eminent, Verrua 
Piſcatores noſtri vocant; I am ſure I could obſerve none ſuch, but ſay, I. 
Back was covered with a ſhort ſoft ſort of Down, in Colour, Texture, and Sub- 
faxct like that which grows 'on-the Leaf of Tuſſilago : Venenatum experti ſumu, 
w_ hez. whereas I found two of the Scolopendra's I deſcribed in the Stomach 
of an Animal that had devoured: them, and digeſted one as its Natural 
Food and Suſtenance, from whence we may conclude that they are not 
 Poylonous z and befides Rendelerius his Icon agrees exactly with his own 
Deſeription; whereas it neither agrees with my Deſcription nor my Fi 
ene 1 | 

N. Be. But I have lately, in the A#s Med: . & Phil. Hafn. of The. Bartholin, 
met with the Figure” of a See-Inſe# under the Name of. Vermis Aurew vi 
K. Species Bruce Marine: rarior, which I am-confident is the ſame with mine; 
tho Bertboline's Figure is faulty, and the Deſeription ſhort, falſe and in- 


perſect. 1 | 
D. ed. And Pam apt to- think that Ulyfes Aidrovendus deſigu d our Sculyer 


5.015. dis by the Scolependrs Marine. Lato Corpore Subcaftaneo velut Pedibus in- 
eis linginſeulis Aurei Coloris 3. though his Icow be much worſe than Barbe 
kne's, and requires ſome Strength of Phancy, to gueſs. whether it be rea 
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LXXII. At Sir Fuft. Iſbam's, I lately ſaw 4 very large Carps that a Boy 4%9 / 
took with his Hands in che Heat of the Day : His Way was this, he waded a A 
into the Pond, and then returning to the Sides he would grope them out in!. Tens: 
* the Sedge or Weeds, and tickling them with his Fingers under the Bellyn,ß„ 
* quickly removed his Fingers to che Gills, and threw them out upon the 
1 Land; and this he did not in a narrow, but large Pond, of about an Acre 
he of Ground. He knows when he is upon the Carps Layer, if 1 may uſe that 
p term, by che Warmth of the Water, and then he immediately repairs to 
he the Sides to purſue his Game. 

Ne I may here note, that Carps, and I ſuppoſe, all other Fiſh that keep near 

the Botrom, keep always in a Shoal. And when they move from one place 
he to another, they raife the Mud in the Heat of the Day; ſo that you may ea- 
ö fly obſerve, what Road they travel, by a muddy Tincture near the bottom 


4 of the Water; and that fo certainly, as you cannot eaſily miſs of cover- 

ing the greateſt part of them with a Caf-ner. 
4 LXXITE From Lampert towards Bridgewater, Eels are fo cheap in the , . 
: Froſts of Winter, that they vend them for little. Their Abundance is vrd ls 
ge from hence, that as the People walk in the Froſty Mornings, on the Banks fn ge. 
1 of the River, they diſcern towards the edges of the Banks, ſome Parts not die & D 
boar, as the reſt, but green; where ſearching the Holes of the Banks, they ni v 3j. 
lh find heaps of Eels. 
1 LXXIV. I have lately met with Relations of two very large Eeli, caught 2, 
. upon the Coaſt of Eſſex, they both had all the Characteriſing Notes of the lingo Sek, by « 
" Ed, and wanted thoſe Barbles which the Eel ſometimes hath not, but 8 
þ Conger is never without. The ficſt was taken fomewhere about Crickſ/es : | 
al Its Length from the Tip of the Noſe to the Tail's end, was 5 Foot 8. 
Nt Inches; and in Circumference it was 22 Inches. The other was taken in 


Mal don Channel, about a Mile below the Town : the Length of which was 

7 Foot : the Circumference 27 Inches, the Weight 36 Pounds, and out of 
ts Belly was taken 5 Pounds of Fat; its Skin was black, and being ſtuſt, 

is ſtill preſerved at Maldon. This Fiſh was fuppoſed to have been brought 
down thither by the great Floods, at the breaking of the laſt Froſt, becauſe 

of a Hurt it had on its Back, which the Fiſherman who caught it, told me 
he did conjeRure might be fromſome Mill it muſt paſs through. | 


LXXV. 1. The Reaſon of the Difficulty of diſcovering the manner of the 1. G- 
Generation of Eels, is the different Way of Generation, and that they breed — 
February, & time when few are taken but what are preſerved in Travks Orico. a. 231... 
Todi where they breed not. This examined 2 Years ſince, in ſome taken“ t. 
« a Mill, in which Holes they breed; eſpecially near gravelly Shallows ; 


udfound one with Bgg, another with 6 young ones, in the great Incefine, 
| oo W 
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Which 1 call the frait Bowel that deſcends immediately from the P1,,,, 
until the Winding begins. They were faſtned to very ſmall Places 
each, which was fixed to the Inteftine ; the Meſeraicks at that time were ye; 
turgid. The Eggs were on the Outſide of the Inteftine. It is certainly yi. 
viparous and feeds not, at leaſt groſs in the Winter; during all which 
they lie till till they have diſcharged their Young. The Parts diſtinguiſh. 
ing the Sex are diſcoverable ; thoſe of the Male affix to the Extremity of 
the Kidney; the Female had a ſlender Gland tranſverſly lying near the Bou. 
el; but of this I dare not ſay much. 

In Salt-Water- Eeles, I have not found the like, though ſearch'd for; be. 
cauſe I am of Opinion, they do not breed, but are the ſame with the Fre 
Water ones, ſince ſuch Multitudes of ſreſh Water Eels go down to the 
Sea, and cannot return, yet are never taken at Sea, among the many 
I hither; and there are Veſtigia of their Beards in the freſh Water 
Ones. 


„ „„ 


mu Dif, 2. That the Generation of any Animal cannot be Equivocal or Spontz. 
4.9"? neous but from animal Parents, hath been ſo well by many undeniable Ar. 
guments aſſerted, and by maltiply'd Experiments confirmed, by thoſe fi. 
mous and celebrated Virtusſi, Malpighius, Redi, Swammerdam, Lerwenhick, 
Mr. Ray, and others, that I think there is no Room to doubt but that 
Eels have the ſame Original ; Bur it is much diſputed amongſt the Learned 
Naturaliſts whether Eeles have diſtinct Sex, or are Hermaphrodites, Mr. Alle 
affirms, the Parts diſtinguiſhing the Sex to be diſcoverable, but Mr. Leewn- 
Soeck could never find any ſuch thing; for all thoſe that he hath diſſected, 
he declares, were provided with an Uterus ; from whence he doth con- 
jecture them to be Hermaphrodites, and beſides the Uteras, to be provided 
with Maſculine Seed. ee | | | 
Another Controverſy about the Generations of Eeles is, whether they are 
Oviparous or Viviparous. "os x 
I find many ingenious Perſons, who firmly believe them to be Oviparou;; 
but their Sentiments are contrary to the Obſervations of Walter Chetwynd, 
Eſq; who in the Month of Mey, found them to be Viviparous, by cutting 
open the red Fundaments of the Females, from whence the young Eclcs 
would iſſue forth alive. BER | 
| And although Mr. Allen affirms them to be certainly Viviparous, jet 
his Odſervations concerning the Place of their Conception, I cannot con- 
| Ceeive to be conſonant to that Care and Induſtry of Nature, in providing 
convenient Receptacles for preſerving the Fetws ; neither is it agreeable 
to Reaſon to believe, that when Nature hath provided an Uteras in all 4 
nimals, not only the Viviparous, and ſuch as only cheriſh the Embryo in 
Utero, but in onen alſo and InſeQs; the Eil and Xipbia, % 
Sworsfiſb, ſhould be the only Animals without it; much leſs that the 
Guts, appointed by Nature, for the Secretion of Nouciſhment, and the 
Expulſion of the Feeces, and ate always in Motion, ſhould be the Plat 
| 0 


: . (-839) | 

of Generation in any Animals, though we may allow Eeli, not to 

feed Groſs in the Winter. On the contrary, that the Eel hath an Uterus, 

is aſſerted by Mr. Leewenboeck, who never found them without; which 
chaps is that Part which Mr. Alles names a ſlender Gland, tranſveiſly 

lying near the Bowel. 

Beſides, Nature having in all Animals, Oviparous as well as Viviperoxs, hi: 
therto difſeRed, provided not only an rer, but alſo Tubes (firſt obſerved 
by Fallopias ) for the conveying the Ovum from the Ovarium to the Uterus, 
another great Difficulty and ObjeRion lieth againſt Mr. Allen's Obſervati- 
ons; and in which indeed he ſeems to contradit himſelf ; for whereas he 
ſaith, that in one Eel he found Eggs, and thoſe on the outſide of the Inte- 
line, but in the other, 6 young Ones, each faſtened to a ſmall Placenta, 
and thoſe within che great Inteſtine, how and by what Paſſages could thoſe 

come into the great Inteſtine; to be formed and invigorated, unleſs we 
may ſuppoſe they do, like the Embryos of ſome fort of Inlects, which for 
the Conveniency of Food eat their own way into their heterogeneous, or aſ- 
ſumed Matrices ? | 
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LXXXVI. In April 16 59, at Weſft-Cheſter, I met with a young Porpus,caught 9 vine 
upon thoſe Sands. The length was F Foot 7 Inches; hy tt 3 3 = —— * porn 
2 Inches, girded him in the thickeſt place; the ſhape of his Body was not For, &: 
much unlike that of a Tunny fih,only his Snout longer and ſharper, his Skin a ——_ 
was thin, ſmooth, and without Scales; in an old and well grown Fiſh, it's ee 
like the Skin may be thick and tough, as Rondeletius repreſents it. His Fins 
are cartilaginous, and flexible, not ſharp or prickly, as the Ancients report 
them. On his Back he hath only one, which was diſtant from the tip of his. 

Snout 1 Foot and 9 Inches, and the Bzffs of it is in length 5 Inches; ſo that 
meaſuring from the tip of his Snout to the end of his tail, it was ſituate 
ſomewhat below the Middle of the Fiſhes length. On the Belly it had onl 
I pair of Fins, 94 Inches diſtant from the tip of the lower Mandible, muct 
about the Place where the foremoſt pair of Fins in other Fiſhes uſually grow. 
The Tail is forked, of the Figure of a Creſcent, the Breadth thereof from An- 
gle to Angle 11 inches; and the Plain of it lies parallel to the Horizon,as in 
al others, I ſuppoſe, of the Cetaceou: Rind; the Reaſon whereof I conceive: 
to be partly to ſupply the uſe of the hindmoſt pair of Fins in other Fiſhes, 
Which ſerve to balance the Body, and keep it up in the Water; and partly 
to facilitate the Fiſh's Aſcent to the top of the Water, to which he can im- 
mediately raiſe himſelf by a light Jerk of his Tail, thus placed for the uſe: 
of Reſpiration, which is neceſſary for him. $265 

* For doubtleſs, if violently detained under Water, he would in a ſhort 
in ime be ſuffocated or drowned. Immediately under the Skin lay the fat, 
of Which as I remember, our Seamen call the Blubber ; it was firm, full of Fi- 
he de and in this ſmall Fiſh of an Inch Thickneſs, encompaſling and en- 
te cloſin the whole Body, Back, Belly and Sides. The Ule whereof I con- 


ce KINed to be, 1. To keep the cold Water at a Diſtance from. the * 
hi 
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Which is, I believe, actually and to the Touch hot. 2. To keep in the hot 
Steams of the Blood from evaporating, by that means alſo preſerving and 
maintaining its natural Heat. 3. Perhaps alſo, to lighten or counterpoiſe 
the Body of the Fiſh, which would otherwiſe be too heavy to move and 
ſwim in the Water. Under the Blabber lay the muſculous Fleſh like tg 
that of Quadrupedi, but of a darker Colour, | 
The Body was divided into 3 Regions, or Ventres, like a Quadruped, vix. 
Head, Breaſt, and Belly, The Veſſels and Viſcera in each Venter, for the main 
the ſame as in Pwuadrupeds ; the Abdomen was encompaſſed about with z 
ſtrong Peritoneum ; the Guts joy ned to the Meſentery, and of a very great 
Length, by Meaſure 48 Foot, without any Difference or Diſtinction of great 
and ſmall, neither was there any blind Gut, or Appendix, that I could find; 
the Stomach was of a ſtrange Make, being divided into two large bags, he. 
ſide other ſmall ones; I found nothing in it, but a good Number of thoſe 
little long Fiſhes, which our Fiſhermen dig out of the Sands at Low waty, 
and therefore called in ſome Places Sand-Eels, by ſome they are called Ilan 
ces, and by Geſner, Ammodytæ. The Liver was of a moderate Size, ſituate in 
the Right-ſide, and divided into 2 Lobes, having no Cifs Pellea, or Recepta 
cle of Gall annexed. The Pancreas large, fticking cloſe to the 3d. bag of 
the fomach, into which alſo it's Ductus enters, and empties it ſelf, The 
Spleen was ſmall and roundiſn: The K34»eys large, ſticking cloſe to the Buck 
and lying contiguous one to the other, made up of many little Kernels, like 
to, but much leſſer than thoſe of an Ox, of a flat Figure, having no Pelvs in 
the Middle, but the Ureter going out at the lower End. The Urine. bladder 
was oblong, and little for the bulk of the Animal, having on each ſide 
round Ligament, made of the umbilical Arteries degenerating : The bn 
long, ſlender, having a ſmall ſharp Glans ; it appears not outwardly, but lies 
hid in its ſbeatb within the body, doubled up, or rather reflected, in the 
Form of the Letter S. as is that of a Bull. The Teſticles lie within the Cevi 
ty of the Abdomen on each fide, as they do in an Hedge-beg, and ſome other 
Luadrupeds, of an oblong Figure; for their internal SubPance, ſeminal Viſil, 
both Præparantia and Deferentia, Epididymides, Vas Pyramidale, Corpus Vari 
coſum, and Glandule Proſtatæ, exactly like to thoſe of Quadrupedi. The ſemini 
Peſſel: perforate the Urethra with many little Holes, whereof 4 are moſt 
conſpicuous, ſomewhat above the Neck of the Bladder. 

It had fix ſhort Ribs that had no Carrilages, and ſeven that had Cartilig, 
on each ſide, I mean. The Breaſt-bone was very ſmall, the Diapbrogy 
was Muſculous, as in Qusdrupeds. The Heart large, included in a Pein. 
dium, had its two Ventricles, its Valuule Sigmoides Semilunares Tricaſpide 0 
Mnrales, its Coronary Arteries and Veins; in a Word, the whole Stu 
cture and Subſtance of the Heart and Lungs agreed exactly with that of 
Quadrupedi. The Wind-pipe was very ſhore, as it muſt needs be, the Fil 
having no Neck, the Laryyx at top was of a ſingular Figure, running 
out with a long Neck, and a Nob at the End like an old faſhioned 
Ewer, | | The 
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the Dolphin, and which, as it is deſcribed by Mr. Terry and Ligen hath Tet 
on its Tongue, ſmall Scales, is Finn'd like a Rock, of a pleaſant Smell and 
Taft, what it is I know not, but Iam ſure it is toto Genere different from the 
Dolphin of the Ancients. 33 * | 5 
We obſerved not in this Fiſh any Noſtrils, befides thoſe in the Fifula, not 
any Ear boles or Meatus Auditorii at all: wherein alſo Ariſtatle agreeth with 
us, which yet Rondeletius found out near the Eyes. But we obſerved in the 
kull 2 Bone, anſwering to the Os Perroſum, which moſt certainly was the 
Jle of Hearing. N | | 
As for the 2 Per pus, I agree with Geſner, that it was ſo called, uf 
Porcus Piſcis, moſt Nations calling this Fiſh Porcus marinus, or the Sea-(wins 
Indeed it reſembles a Swine in many Particulars, as the Fat, the Strength 
of the Snout, &c. | , 


A vereomout LXXVII. Forte ex Diſſe@ione Delphini, ante Dies tres minimum mortui, 
the Tooth admodum leviter Digitum-vulneravi ab interna Parte; at citra Sanguinem 
CID ſcilicet ſimplici Dentis Raſura. Nihil autem Mali inde fenſi ad Quartum 
Lifter n. uſque Diem; quo tempore cum quodam Livore Digitus paululum intumuit 
233P-7:6- ad Articulum. Malum indies ſerpebat, adeo ut, intra alios quatuor, Digitos 
duos infeciſſet; tertiuſque tandem Digitus male ſe habuit. Plurima ex Con. 
cilio Chirurgorum adhibui, at parum profuerunt, jam Manus correpta eſt, 
Dolorque Carpum invaſit, ex hoc autem Fomento primum ſtetit. (K. Aque 
Spermatis Ranorum vi. Boli Armen. 5x. F. Vitriols Albi 5 iis, m.) Calide bis 
quotidie admotum eſt. Item interdum alio modo (R. Vitrioli Albi Combulti, 
Bali Armeniac. an. 7 iiii Camph, 3 i. Ag. communis lb viii. m. f. Callyrium.) De- 
inde Nutrito impoſito & ſuperinjecto Emplaſtro ex Dolo & Diapalma, con- 
valui ex hoc inuſitato ac improviſo Malo. Præter Liverem autem, qui ſatis 
Venenum indicabat, Moleſtus ac Odioſus quidam Prucitus, an Igniculus 
dicam, me Dies, Nocteſque vebementer Ai Cuticulam Partium cor- 
reptarum ex toto perdidi; Digiti autem ad Vires ſuas non niſi poſt ali 

quot Menſes feſtituti ſunt. * 


Py 


P ton LXXVIII. The Fiſh that are here, (at New- Providence one of the Bahims 


—. . Iſlands) are many of them poiſonous, bringing a great Pain on their Joynt, 
M. J. L. u Who eat them, which continues ſo for ſome ſhore time, and at laſt with 
114. P. 3 1. two or three Days Itching the Pain is rubb'd off. Thoſe of the ſame . 
cies, Size, Shape, Colour and Taſte, are one of them Poiſon, the other not 

in the leaſt hurtful, and thoſe that are are ſo only to ſome of the Comp 
ny the Diſtemper to Men never, that we hear of, proves mortal: Dog: 

and Cats ſometimes eat their laſt, In Men that have once had that Di 

eaſe, upon the firſt eating of Fiſh, though it be thoſe that are wholſome, 
the Poiſonqus Ferment in their Body is revived thereby, and. cheir Pain 


Leg LXXN. .. An underſtanding and hardy Seawen gives this Account ofthe 


by: 1.4. bake Fiſhing About the Bermudas ; that tho many Attempts of * 
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the Whales of thoſe Seas had been unſucceſsful, by reaſon of the extraordinary 
Fiercaveſs and Swiftneſs of theſe monſtrous Animals, yer the Enterprize was 
aely renewed, and fit Perſons having been out at Sea 17 times, and faſte- 
ned their Weapons a Dozen of times, they kill'd in theſe Expeditions, 2 old 
Female Whales, and 3 Cubs, whereof one of the old ones, from the Head to 
the Extremity of the Tail, was 88 Foot in length, by Meaſure, its Tail be- 8 
ing 23 Foot broad, the ſwimming Fin 26 Foot long, and the Gills 3 Foot 
long, having great Bends underneath from the Noſe to the Navel, upon her 
after Part, a Fin on the Back, being within paved (this was the plain Sea- 
man's Phraſe) with Fat like the Cawl of a Hog. The other old one, he ſaid, 
was ſome 60 foot long: Of the Cubs, one was 34: the other two much about 
25 or 26 Foot long. The Shape of the Fiſh, he ſaid, was very ſharp behind, 
like the Ridge of a Houſe ; the Head pretty bluff, and full of Bumps on both 
ſides, the Back perfectly black, and the Belly white. | 

Their Celerity and Force he affirmed to be wonderful, inſomuch that one 
of theſe Creatures which he ſtruck himſelf, towed the Boat wherein he was, 
after him, for the ſpace of 6 or / Leagues in 4 of an Hours time. Being woun- 
ded, he ſaith they make a hideous coaring, at which all of that kind that are 
within Hearing, come towards that Place where the Animal is, yet with- 
out ſtriking or doing any Harm to the wary. He is of Opinion, that this 
Fiſh comes neateſt to that fort of Whales which they call the Fubartes, they 
are without Tretb, and longer than the Greenland Whales, but not ſo thick. 
That they fed much upon Graſs growing at the bottom of the Sea, was 
ſeen by cutting up the great Bag or Maw, wherein he had found in one of 
them about 2 or 4 Hogſheads of a greeniſh graſſy Matter. ' | 

The largeit ſort of theſe #hales might afford 7 or 8 Tuns of Oy! if well 
busbanded ; the-Cabs yield but little, and that is but a kind of Jelly, That 
which the old ones render, doth candy like Pork's Greaſe, yet burneth very 
well. He obſerved that the Oyl of the Blubber is as clear and fait as any 
bey; but that which is boil'd out of the Lean interlarded, becomes as hard 
% Tallow, ſputtering in the Burning; and that which is made of the Caul re- 
lembleth Hog's Greaſe. He affirms that though this Greaſe be boyling, yet 
one may run ones Hand into it without ſcalding; to which he adds, that 
it hath a very healing Vertue for Cuttings, Lameneſs, 8c. the Part affected 
deing anointed therewith, Me IE Id ad oa te oe for In 

The time of Carehbing theſe Fiſbe: is from the Beginning of March to the 
End of May, after which time they appear no more in that Part of che Sea, 
but retire, as it is thought, into the Weed: beds of the Gulf of Florida, it ha- 
ring been obſerved, that upon their Fins and Tails they have Store of Clams 
r Anale, upon which he ſaid, Rock-weeg or Sea-Tangle did grow a Hand 
155 — of chem have been taken off chem, of the Bigneſs of great Oy- 

The fame Perſon ſaith, that fipce his former account there hath been taken "fur 132 
by order of the + Bermudas Company, 16 of thoſe Whale, the'Ojl whereof, to 
ne Qamity of 50 or 60 Tans, arrived in Ireland ſome few Months ago. 
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He adds, that about 2 Years ſince, there ſtranded upon the Coaſt of 
New-England, a dead Whale of that fort which they call Trumpo, having 7; 
reſembling thoſe of a Mill, and its Mouth at a good diſtance from, and under 
the Noſe or Trunk, and ſeveral Boxes or Partitions in the Neſe, like thoſe of 
the Tails in Lobſters, and that being opened, there run out of it a thin Oil 
Subftance, which would candy in time, after which the Remainder being 
a thick fatty Subſtance, was taken out of the ſame Part with a Scoop. And 
this Subſtance he affirmed to be the Sperma Ceri ; adding further, that the 
Blubber, as they call it, ic ſelf, of the ſame ſort of Whales, when ſtewed, 
yields on the top a Creamy Subſtance, which taken off, and thrown upon 
I bite- wine, lets fall a dirty Heterogeneous Sediment, but what remains a. 

loſt, affords a Sperma- Ceti- like Matter. 

He concludes his Relation with obſerving, that theſe Whales were to be 
met with between the Coaſt of Neu- £ng/and and Neu Netherland, where they 
might be caught 8 or 9 Months in the Lear; whereas choſe about the 
8 to be found there only in the Months of February, Marc, 
and April. 

3 the Death of the Whale, which hath been related to hare 
ſtranded upon New England, it is not very improbable but that it may hare 
been kill'd by a certain Horny Fiſh, which is faid by Mr. Terrey, in his E A. 
India Voyage, to run his Horn into the Vbale's Belly; and which is known 
ſometimes to run his Horn into Ships, perhaps taking them for Vbaln, 
and there ſnapping it aſunder, as happened not long ſince to an Egli 
Veſſel in the Weſt- indian Seas. 

2. Within theſe 2 or 3 Years in the Spring time, and fair Weather, they 
take ſometimes one, two or three Whales in a Day. They are leſs, I her, 
than thoſe in Greenland, but more quick and lively; fo that if they be 
ſtruck in deep Water, they we Ar into the Deep with ſuch Vie 
lence that the Boat is in Danger to be haled down after chem, if they cut 
not the Rope in time; therefore they uſually ſtrike them in Shoal Water, 
They have here very good Boats for that Purpoſe, Mann'd with fix Oar; 
ſuch as they can row forwards or backwards, as Occaſion requireth. They 


87 gently to the Whale, and ſo he will ſcarcely ſhun them; and when 
the Harpineer, ſtanding ready fitted fees his Opportunity, he ſtrikes tu 
Harping Iron into the Whale about or before the Fins, rather than toward the 


Tail Now the Harping Iron: are like thoſe which are uſual in England in 
ſtriking Porps's ; but of ſingular good Metal, that will not break, but wind 
as they ſay, about a Man's Hand. To the Harping Iron is made faſt a ſtrong 
Lythe Rope, and into the Socket of that Iron is put a Staff, which whe 
the Whele is ftruck comes out of the Socker, and fo when the bel ö 
fomething quiet, they hale him up by the Rope, and it may be, fri 
into him anoener. Herpieg Tren, or lance him with Lances in Staves till the) 
have kill'& him. I do 


o not hear that they have found any Sperma Cui i 
any of theſe Wbalesy; but I have heard from credible Perſons, that cher 
A a kind of ſuch as have t he Spermg at Elatherio, and others of * 


* 


is their Fierceneſs and Swiſtneſs. 
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bows Iſlands (where alfo they find often Quantities of Amber Greece ;) and 
that thoſe have great Tteth (which ours have not,) and ate very Sinewy. 
One of this Iſtand of Bermuda, ( Fobn Perinchief) found one there dead, dri- 
ren upon an Iſland; and though I think ignorant in the Buſinefs, yet got 
2 great Quantity of Sperma Ceti out of it. It ſeems they have not ſo much 
Oil as ours; but the Oil, I hear, is at firſt, like Sperma Ceti, but they clarifie 
een g 


4. We have in theſe Seas about Bermudas gteat ſtore of Whales, which 55 Nit. 7. 
in March, April and May, uſe our Coaſt. | have my ſelf killed many of 4. 


40, Þ 79: 


them. Their Females have abundance of Milk, which their young ones 
ſuck ont of the Teats, that grow by their Navel. They have no Teeth, but 
feed on Moſs, growing on the Rocks at the bottom, during theſe 3 Months, 
and at no other Seaſon of the Lear. When that is conſumed and gone, 
the Whales go away alſo. | Theſe we kill for their Oil: But there have been 
Sperma-Ceti-Whales, driven on the Shore, which Sperma (as they call it) 
lies all over the bodies of thoſe Whales. ' Theſe. have diverſe Teech, which 
may be about as big as a Man's Wriſt. | 11 107 | ' 
Fhave been at the Babama- Iſlands, and there have been found of the ſame 
fort of Whales dead on the Shore, with a Sperma all over their bodies, but 
1 could never hear of any of that ſort” that were killed by any Man; ſuch 
One ſuch Whale would be worth many 
Hundred Pounds. They are ftrong, and inlaid with Sine ws all over their 
body, which may be drawn out thirty fathom long. 8 


LXXX. x, I conjecture that Fiſhes, by Reaſon of the Bladder of Ait chat u. 2. + 


is within them, can ſuſtain or keep themſelves in any Depth of Water; for Air Bladder» 


the Air in that Bladder being more or leſs or 


the Body of the Fiſh, part of whoſe Bulk the Bladder is, is greater or leſs 
according to the ſeveral Depths, and yet retains the ſame Weight, Now 
the Rule de Infidentiba; Hamido, is, that a Body that is heavier than ſo much 
Water, as is equal in Quantity to the Bulk of it, will fink z a Body that 
1s lighter will ſwim ; a Body of equal Weight will reſt in any Part of the 
Water. By this Rule if the Fiſh in the middle Region of the Water, be of 
equal Weight to the Water that is commenfurate to che Bulk of it, the Fiſh 
will reſt there without any Tendency upwards or downwards : And if the 
Fiſh be 2 in the Water, the Bulk of the Fiſh becoming leſs by the Com- 
preſſion of the Bladder, and yet retaining the ſame Weight, it will ſink, and 
reſt at the bottom: And on the other ſide, if the Fiſh be higher than the 
middle Region, the Air dilating it ſelf, and the blk of the Fiſh conſequent- 
— , but not the Weight, the Fiſh will riſe upwards, and reſt at the 
p ot the Water, | | med. 2 
Perhaps the Fiſh by ſome Action can emit Air out of his Bladder, and 
erwards out of its Body, and alſo, when there is not enough, Take in Air 
and convey it to this bladder; and then it will not be wondred, ** 


reſſed, according tothe .... =: 
Depth the Fiſh ſwims at, takes up more or leſs ſpace; and conſequently 1 . 


9 
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ſhoald be always a fit Proportion of Air in the Bodies of all Fiſhes, to (ery; 
their uſe'according/ to the Depth of Water they are bred and live in: Per. 
haps by ſome Muſcle the Fiſh can contra this Bladder beyond the Preſſure 
of the Weight of Water. Perhaps the Fiſh can by its ſides, or ſome other 
| Defence, keep off the Preſſure of the Water, and give the Air leave to dilate 
it ſelf In theſe Caſes the Fiſh will be helped in all intermediate Diſtances 
and may riſe or ſink from any Region of the Mater without moving one Fin. 
' By Me. Boyle 2. To determine whether a Fiſh doth riſe or ſink in Water by Conſtrig;, 
or Expanding himſelf ; take a Bolt-head with, a wide Neck; aud having fi 
led it almoſt fall with Water, put into it ſome live Fiſh of a convenient 
ſize ; that is, the biggeſt that can be got in, as a Roche, Perch, or the like 
and then draw out the Neck of the Bolt-head as ſlender as you can, and fil 
that alſo with Water. Then obſerve the Motion of the Fiſh, and if upon 
his fking you'perceive the Water. at the fender Top does ſubſide, you m 
infer, he Comrat#:! himſelf, and if kr his ring, the Mater be allo rei 
| you niay conclude, he Dilates himſelf, - 171 Aer 
By l. Ry. 3. L chink chat hath bit upon the true uſe of the Swimming- plal. 
rg 349 der of Fiſhes, For r. It hath been obſerved, that if the Swimming · Bluly 
of a Fiſh be Procked or Broken, ſuch a Fiſh „iat, preſently to the butm, 
and can neither ſupport nor raiſe up it ſelf in the Water. 2. Flat-hſhes, 2 
Soles, Plaiſe; &cc. which ne always groveling at the bottom, have no ſwimming 
Bladders that I could evet find. 3. In moſt Fiſhes there is a manifeſt (ba- 
nel leading from the Gu/ler,or upper Oriſice of the Stomach, to the ſaid Blad- 
der, which without doubt ſerves for conveying Air thereunto : But there 
is a Valve or ſome other Contrivance to hinderthe Egreſs of it, ſo that you 
mall ſooner break the Bladder than force any Air out by this Channel, 
Yet in Sturgeon, Mr. Willoughby hath: obſerved, that preſſipg the Bladder, 
_ —— preſently ſwelled: So that it ſeems in that Fiſh the Air palles 
y botn Ways, : bt #791] 30 Stem ny 232) N ii i &: 

I verily think there is in the Coat of this Bladder a Muſculous Power © 
contract it when tlie Fiſhlifts; For, in many Fiſhes, it is very thick and 
'Opake, like the Coat of an Artery (which hath, as Dr. Willis obſerves,ſucha 
Muſcular Faculty) as for Example, in all the Cod kind; in ſome, v. g. the 
Hake, call'd in Latin Merdncins, it is inwardly, covered witch a Red Carnuw 
Subſtance, which I take to be:Mſgwivus Fleſh; in others it is forked at the 
Top, and to each Horn hath a Muſcle affixed..., Now the Muſculws Foice 
need not be great, being {till afiGed by the Warer, as the Fiſh, deſcends; the 

Preſſure of the Water being much greater at the bottom, than at the Top. 
The Power alſo of dilating the Abdomen by the Muſcles aſſiſts thoſe Filbes 
to riſe, whoſe Natural Place is towards the bottom: And the Air comprel- 
| ſed in che Bladder dilating it ſelf as the Fiſh aſcends, ſacilitates that Action 
-of the Muſcles. : But thoſe Fiſhes that de ſoend by cnmofing the Bladder, lct- 
ting the contract ing Muſcle ceaſe to act, will riſe again of their own Ac 
cord, the Air within dilating it ſelf; as we ſee in Glaſs Bubbles by Compr/ 

fon of ehe Air in them de ſoend 
aſcend -without more ado. . 


ing, which, as ſoon as the Force is removed, 
9 Beſides 
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| Befides the Flat Fiſhes I before mentioned, all the Carrilegimans Kind; 
1 well Flat as Long, want Swimming Bladders + What Courſe they uſe to 
Aſcend and Deſcend in the Water, I know not. Many of the Eet-tind (noo 
all) have Swimming Blad ders, yet can they hardly raife ehemſeives in the 
Water, by reaſon of the length and Weight of their Tails: | ſuppoſe, the 
/ir Bladder being near their Heads helps them to life up their Head and 
Forepart. | a I | 


LXXXI. I have obſerved in the Eyes of Fiſh that the Proceſſus Ciliaris is De bye. 
not faſten'd to the joyning of the Cornea and Scleroris as in all other Ani- ERIN 
mals that I diffeted, fo as to hinder the Watery Humor to go any further ln. 189 v 
kickward. For | conſtantly obferve that the Humer Aqueus may move a2 5 
good way backward in fome, and in others almoſt as far as the Oprich 
Nerve, And in as many Fifh as I conld conveniently examine carefully, 1 
have found a Membrane which covered the Tunica Cornea, ſo as not to ber 
any Water come to it. This anfwers the Membrana Nickit ans in- Fowl; and 
reaches on all ſides to the Cutis of the Fiſh to Which it is faſtened,” This ig 
Tranſparent, and pretty Thin; and ſo is all the Cornea, if compared to that 
of Quadrupedi. | T7 $748 DAS I 

I have alſo obſerved that the Eyes of Fiſh, as well thoſe of Fowl, are 
more or lefs Cartilaginous: For the Sclerotis is a Cartilage ſui Generis, efpecial- 
ly near the Cornea; and in the larger ſorts of them, F have found the whole 
Selerotis ſuch a kind of a Cartilage: = ee e e 99 0) mne 


„ 
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LXXXIL. Fiſh are remarkably different from all other Animals in many _ 

particulars. The moſt conſiderable difference is their want of Lungs, and op 

their not Breathing : And yet it is Neceſſary that ſomething ſhould fupply ous. 

this in Fiſhes, which may have the ſame Eſſect upon their Blood, as the Ait Chu. Bl“ 

has upon outs, by entering into our Lungs, that is to fay, to Divide and fo". 225; 

Difſolve it, and render ir f for Circulation. Now we find no part in Fiſæn 

more proper to produce this Effect than the Bronchiæ, that lie Hkeſo many 

Leaves upon each other under their Gilli: For they receive the Mater in by 

the Mouth, and return it by the Gils, or Receiving it in by the Gill: they 

Throw it out by the Moutb. Hence it is agreed upon 2 that the Water - 

—_— fomething'that Produces this Effect, and this ſeems moſt probably 

to Air. 4 bs Ci wid LL. 4 tz \ © 13'S 35 4 i 
That there is Ain all Vater cannot be doubted after this Experiment - 

of M. Marolle. He ſet a Veſſel of Water over the Fire, fo to drive out the 

A from it. This Water he put into the Air Pump to draw out the Ali, 

from it; and after that fill'd a Vial with it, within 2 or z Fingers of the 

100 which ſpace he left only full of Air, and ſtopt the Vial well; and b 

ſh ing it the ater imbibed the Air, ſo as to riſe up and quite fili the Vial. . 
But we need not wonder that Fifh cannot alſo Live in che open 4, Their 

Blood is Naturally leſs Hor than outs, fo that the natural Hess of ours would 

de Fever in them, and Mortal; For the Nite of the Pure Air is in too 

great 
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great a Qzantity, and too ſubtile, ſo that it Diſlolves their Blood too much: 
and makes it too Fluid, whereas the Nitre in the Water is more Groſs and 
in leſſer Proportion; whence: it gives their Blood only a Huidity requiſite 
to keep ĩt in its Natural State. To prove that it is in the Bronchiæ that this 
Diviſion is performed, we need but Obſerve their Extraordinary Redneſ; 
above any other part of the Body ; a Proof that the Blood is there more 
Divided. Fiſh are alſo found to die in Vater frozen over, which happens 
0 from their Communication with the oZ d Air being hindted by 
The Heart of Fiſh is Different from that of other Animal: in its having 

but one Ventricle : For it has only the Vena Cavs and the Aorta that open 
into it, having no Lung. So that by the Aorta the Blood comes out of the 
Heart, which is Branched into a Thouſand Capil/aries over the gronchiæ, and 
is after Reunited ; which Re- union is made under the Baſis of the Crani. 
um; and becauſe the Blood, when once there, has no need of being forced 
higher upwards, they have no occaſion for a ſecond Ventriele for that pur. 
poſe, as Terreſtrial Animals have. The Reunion of theſe Capillaries of the 

Bronebize being made, they form to large Trunks, of which one proceeds 
towards the Head, and the other toward. - lower Parts. 

_ Fiſh have a Djapbragm; but not for the ſame Purpoſe as in other 4s; 
wal; that Breath. It is always ftraic and tenſe, and Perpendicular on the 
Vertebræ; it hinders the Terminating Salts that Exhale from the Isteſtiues from 
coming to the Heart, which might cauſe ſome Alteration there, 
Their Stomach is Membranous; for Fiſh ſwallow down other ſmaller Fiſh 
whole; and ſometimes Earth. Wherefore tis needful to have a Power of 
Contracting and Straitning it ſelf, forceably to break to pieces the hard 
Matters contained therein. Their Inreffines make ſeveral great Winding 
about; a Sign the Fermentation is but flow therein; which is made up by 
the length of the I»teftines. The Liver has much the ſame Situation as in 
other Animals; as alſo the Spleen has. They are provided. of a Gal-Blu- 
der, 2 Outs Cboledechus and Pancreas, or rather two little Bags ſaſten- 
ed to the Ventriele for the ſame uſe. Fiſh have uſually many Pancre', 
pn that in ſome: there have been told 44. They have Kidneys, Blade, 


6. 
They have the Ovary near the Vertebræ of the Loins. The Eggs come 
forth at a Paſſage below the Au: And the Male has a like Dudu, or Hit, 
by which they eject their Seed upon that of the male to impregnate 
the Eggs: which the Male ſometimes Changes the Colour of, as he palls 
over them, when he caſts his Seed upon them after they are Laid. 

Fiſh have on the Vertebræ of the Loins a Bladder, very — in Proportion 
to their- Bulk; which ſerves, by Compreſſing or Dilating it ſelf, to render 
the Fiſh more or leſs. heavy, as Occaſion requires. The Firs and 7ail ail 
them in their Paſſage through the ater whither they will: But tis this DF 
latation that makes them capable of /wimming in it; and if this Bladder * 


„ e . ow 
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ny means Burſt, ſo that it cannot be eech the Fiſh can no more raiſe 
» : elf in the Water, but keeps continually at the Bottom. Hat. fiſh, ſuch as 
d geln, have none of this Bladder : For they are able, by Reaſon of their 
e Breadth,- to keep thetnſelves up in the Water. Cray iu, and other Sbell ib 
is want it likewiſe, for the moſt part; for they creep only at the bottom of 
f the Water, There are many Fiſh that have them Double. - 


1s LXXXIII. Anſerum Ferorum Qtinque Genera vulgo numerantur in Agron. wid. 
y Eboracenſs ſatis frequentium 3 wiz. 1. The little Spaniſh Gooſe ;_ Sc. xgue Coolers to 
parvus ac Brenta; ſed Figura & Colore quodammodo ad Anſerem Dome- n. 175; p; * 
lium accedens ; ab. Hipanie denominatur. 2. The Barnacle ſatis cognitus. *'%* 
n z. The Scotch Gooſe 5 Sc ulgatiſſimus Ferus, a Scotia ad nos, exeunte Au- 
e e adveniens, e quibus fere conſtant innumeri illi Greges qui in Planis 
d Campis (tbe Woolds dictis) & alibi paſſim inveniuntur. 4. The Wbilk, An- 
i. ler Maximus Niger, ineunte Bruma primum adveniens; raro alibi quam in, 
d Pratis, Paſcuiſque Herba paſcicur. 5. Anſer Paluſtrs Noſter, Grey Lagg. 
r- WH diaus ; huic Magnitudo Anſeri Domeſtico ſubpar. . 
he Caput ex Fuſco Nigricat, & ad Medium Collum Infuſcatur.; Dorſum ex 
4 WR Cinereo Liveſcic, ipſæ autem Alæ, & earum Remiges Nigricant. Uropy gium 
Albeſcit, e juſque Pennæ Externz Albide ſunt ; Venter Cinerem, is vero 
Imus ſenſim fit Nivew ; Roſtrum a Capite ad Mediam fere partem Nigrum, 
deinde Subpurpureum, ipſo ejus Apice Nigro; in Superiore Mandibula non 
niſi unus Denticulorum Ordo, atque idem Simplex Ordo in inferiore : item 
huic Lingua utringue Uno Denticulorum ordine armatur. Pedes Subpur- 
qurei, five Carnes Colors; Ungues fere Albidi, excepto medii Digiti, qui 
ex majore parte Nigricat. Pendet Libri 7. & fere Dimidium. In Paludibus, 
Agri Eboracenſis Nidificant; ipſi & eorum Pulli Menſe Maio pingueſcunt, 
& in Deliciis habentur. | 08 
But I will not affirm the Grey Lagg to be different from the Common w. b. 1161 
Wild Gooſe ; Mr. Ray's Deſcription and mine ſo well agree, ſave in the 
Colour of the Bill and Legs. ERS | = 


LXXXIV.In theWeſtern Iſlands of Scotland, the Weſt Ocean throws upon rc Bande 
their Shores great Quantities of very large Weather-beaten Timber; the H 5 
molt Ordinary Trees are Firr and Aſb. Being in the Iſland of Ef, I ſaw 137,v.525. 
lying upon the Shore a cut of a large Firr-Tree of about 24 foot Diameter, 
and 9 or 10 foot long, which had lain ſo bag out of the Water, that 
it was very dry, and moſt of the Shells that had formerly covered it, were 
Worn or Rubbed off. Only on the Parts that lay next the Ground, there 
ſtill hung Multitudes of little Shells: They were of the Colour and Con- 
litence of Muſcle Shells, This Barnacle-Sbell is thin about the Edges, and 
about half as thick as broad. Every one of the Shell: hath ſome Croſs Fig. 236 
Sams, or Sutures, Which as I remember divide it into 5 parts, near about ; 
the manner as in the Figure, 11 35 s bet af Jo 0:1 + 
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Thbeſe Parts are faſtened one to another, with ſuch a Film as Muſcle Shell, 


Are. . f 


Theſe Shells hung at the Tree by a Neck longer than the Shell, of a kind 
of a Filmy Subſtance, round and hollow, and creaſed, not unlike the n. 
Pipe of a Chicken, ſpreading out broadeſt where ie is faſtened: to the 
Tree; from which it ſeems to draw and convey the matter which ſerves 


for the Growth and Vegetation of the Shell and the little Bird within 
In every Shell that I opened { found a Perfect Sea- Fowl; the little Bill 


like that of a Gooſe ; the Eyes marked; the Head, Neck, Breaſt, Wing; 
Tail, and Feet, formed; the Feathers every where perfectly Shaped, and 
Blackiſh coloured; and the Feer like thofe of other Pater-F.wl, to my beſt 
Remembrance. The biggeſt I found upon the Tree, was but about the 
Size of the Figure; nor did I ever fee any of the little Birds alive, nor met 
with any Body that did; only ſome Credible Perſons have aflured me that 
they have ſeen ſome as big as their F,. 


ILXXXV. 1. The Bd which at Poris is called Muecrewſe, and in other 


—.— parts of France, Macroul, the French Eat upon Fiſh Days, and all Len, 


French Ma- 


creuſe ; 


Dr. 2 elſe a Barnacle Generated either out of Rotten or Corrupted: Wood floating 


Robinſon, n 
72. p. 1036, 


1 %, Dr. Robinſon ſent me, but inſtantly I found it was no Stranger to me. 


Ro b. There is a particular Deſcription of the Cock in Mr. #illoughby's Ornibe 


By 


3 


thinking it to be a ſort of Fiſh, or a Marine Animal with Cold Blood, or 


upon the Sea ; or out of certain Fruits: falling into the Water, and there 
Metamorphoſed into a Bird; or elſe from a kind of Sea-Shells, adhering 
to Old Planks and Ship Bottoms, called Conch Anatifere. But in truth 
theſe Shells contain a ee Animal of their own Species, as the Oyfer, 
Cockle, and Muſcle do: Whereas the Barnacle is of the Gooſe, and the Mz 
reuſe of the Duck kind, and both Oviparous; the Truth of which is E- 
vident by the Anatomy of their Parts ſerving for Generation, and by their 
Lejing Eggs and fometimes breeding among us. 1 

The Maerewſe is the Scoter, or Anas Niger Minor deſcribed by Mr. Ry. 
It is ſrequently taken in Nets placed under water upon the Coaſts of Nw- 
mandy (moſt plentifully at the Mouth of the Seis) Languedick and Pre- 


Vence; and 1 am confidence, I have feen it upon the Laguna of Venice, at 


the Mouths of the Brenta, Addefls, and the Po. A Duck very like unto this 
(if not the ſame,) 1 alſo ſaw upon the Mare Aortuum, and the Lake 4. 
Verna. | 


2. 1 had no ſooner ſeen the Cafes of the Mule and Fimale Macreuſe, which 


bgy among the Se Ducks, to which this Bird belongs, and not to the D- 

vers or Duckers. M. Grainderge's Deſcription I find upon attent reading to 
be very Faithful: But notwithſtanding what he faith of the Debility of its 
Feet, unfit for Walking on Land, I ſee not but that it may March as well a 
the reſt of its kind, all which have but Short and Weak Legs in Proportion 
ta the bulk of their Bodies, and thoſe glſo ſuuated very backwards. 


Wha 
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What he ſaith of the Smallneſs and Weakneſs of the Wings, and Short- 
neſs of their Feathers, is common to many Sea-fowl, viz. the Tridachla and 
Mergi which yet by the Nimble Agitation of them, fly very ſwiftly and 
ngly. | 
10 % they of the Church of Rome ſhould allow this Bird to be Eaten in 
Lai, and upon other Faſting Days, more than others of this Kind, but e- 
ſpecially the Trida&yle, I ſee no Reaſon; the F:ſb of theſe laſt, which Live 
only or chiefly by Preying upon Fiſh properly ſo called, taſting ſtronger of 
Fiſk than the Duck kind, which all feed, partly at leaſt, upon Shell-fiſh (as 
M. Graindorge found the Macrewſe alſo to do) and have a delicate and well 
taſted Fle . . ie 
. — in this Bird, and in ſome others of the Sea-Ducks that are 
much under water, that they Want that Veſſel, or Ampulla, ſituated in the 
rery Angle of the Djwarication of the wind Pipe, which for want of a better 
and fitter Name we are wont to call the Labyrinth of the Trachea. We 
may very ny from hence Conclude, that the Labyrinth doth not 
ſerve them for a Reſervatery of Air, to enable them to continue the longer 
under water, as I ſome mes conjequred, but for the intending and Mo- 
dulating of the Voice, ſeeing in the Plaſh Duck the Females want it: But I 
am ſomewhat to ſeek about the Uſe of this Veſſel. I Obſerved it in the 
WH MHergus Cirrates longirofter major or the Dum Diver, and that very large, and 
extended by very ſtrong Bones, and yet I thought my ſelf to have ſufficient 
reaſon to Judge that Bird to be the Female of the * But I dare 
not be confident that it is the Female becauſe of this Labyrinch. ni 


LXXXVT. In the Houſes built for this Uſe there is a long Entrance, 4 b. 7% Miner 
on each ſide of which are 14 Ovens (ſome places have more, ſome leſs.) Thal en 8. 
The bottoms and fides of theſe Owens which are on the Ground, are all made ro a 
of Sun-dried Bricks, upon which they put Marrs, and on the Matts, Egg,. Gee a- 
The top of theſe Oven, are flat, and covered with Sticks, except 2 2 
ſpaces which are made of Sun- dried Bricks ; and are the Hearths, in which 7. 


the Fires are made, to Heat the Eggs lying under them in the lower | 
Ovens. | 


Above theſe lower Owens are ſo many other, made of Sun. dried Bricks, 
and Arched at the top: Where alfo there are ſome Holes, which are ftop'd. 
with Tow, &. or left open, as they pleaſe, to govern the Heat in the Ovens 
delow. Theſe upper Ovens are made after this manner. 
. The Mouth cf the Oven, opening upon the long Entrance above men- 
tion d. J. and c. Entrances into the Ovens adjoyning. d. e. two Hearths 3 or 4 ies 238, 
laches deep, in which they make the Fire, to Heat this and the Oven below. 
The depth of the lower Oven is about 24 foot Engliſh : the Second above 4. 
They begin in the midft of Fanwary to Heat the Ovens : Spending every 
Morning an 100 Kintars (or an 100 Pound Weight) of Comels, or q 
favs Dung, and che like Proportion at Night; till the midſt of February, about 
| Qqqggga _ which 
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_ which time the Ovens are ſo hot, that one cannot well endure to lay his 
Hand upon the Walls. 
Aſter this, they put the Eggs into the Ovens to hatch the Chickens . 
which they continue ſucceſſively till the end of May, ; 
The Eggs are firſt put upon Matts in the lower Ovens, which are upon 
the Ground, 7 or 8000 Eggs in Number; and laid only double one upon 
another. 8 N 4 - 
lu the Ovens above theſe lower, the Fire is made in the long or little 
Channels, from whence the Heat is conveyed into the lower Ovens he. 
fore mentioned. The Eggs which ate directly under theſe Hearths, lie tre. 
ble one upon another; the reſt, as was ſaid, only double, 
At Night, when they new make their Fires in the Hearths above. mentior- 
ed, they then remove the Eggs that were directly undermoſt (lying three 
one upon another) in the place of thoſe which lay on the ſides only dou- 
ble; and theſe being now removed, they lie rreble-under the Hearth, be. 
canfe the Heat is greater there, than on the ſides,” 
Theſe Eggs continue in the lower Ovens 14 Days and Nights: Afterward, 
they remove them into the upper Ovens; Which re juſt over the lower. 
In theſs (there being now no more Fire uſed) they turn all the Eggs four 
times every 24 Hours. FT = TOO" "FROG? | 
The 21. or 22 Day the Chickens are hatched ; which the firſt Day eat not; 
the ſecond; they are fetched away by Women, who give them Corn, &. 
The Maſter of the Ovens hath 2 3d Part of the Eggs for his. Coſt and 
Pains ; out of which, he is to make fuch-good unto the Owners (who have 
2 Thirds in Chicken for their Eggs) if any happen to be ſpoiled or 
- MHCATITY. Rain | 3 
The Fire in the upper Ovens, when the Eggs are placed in the lower, i; 
JJ — — —ÜÄ | | 
Phe firſt Day the greateſt Fire, the ſecond leſs than the firſt, the fourth 
Fes „ more N. third, the fifth leſs, the ſixth more than the fifth, the ſe- 
renth leſe, the eighth more, the ninth witkout Fire, the tenth a little 
: Bire'in the Morning, the eleventh they ſhut all the Holes with Flax, &. 
making no more Fire; for if they ſhould the Eggs would break, | 
- « Fhey take Care, that the Eggs be no hotter than-the Eye of a Man, when 
they SEED it, can well endure. 
wWhen'the CHektm are hatched, they put them into the lower Ovent, which 
are covered with Mats.” Under the Mats is Bran to dry pe. Chicken : and 
. upon the Mats Stra w, forthe Chjcken to ſtand upon 


Abrede LXXXVII. Ants are the al Food of very young Partridges and Phe 

nl. (apts, both-wild and tamed; for ſeveral Verb.: And a chief Reaſon, why man 

e= ; 45 find-idſo nice a thing to breed up ehe ſaid Birds is, that either they give then 

al. Fart to ſparingly of: this Food, or let them faſt toe long; not knowing, that 

= ajſhon as dit Day light} they will ſeck it for their Breakfaſt; and if — 
N. | ; 


DPPH» 
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want it, will in a few Hours be faint and weak, and ſome grow ſo Chill 
for Want of that Supply of Nouriſhment, that it is no eaſy Matter to re- 
cover them. But afterwards, when they are grown bigger, if by ill ordering 
of thoſe who ſhould keep them ſweet and often ſhift their Water, or by ill 
Dyet or muſty Corn, &c. they become fick, then Ants will not always 
recover them, tho” you give them never ſo many; and I have been forced 
to make uſe of other Inſects to cure them, as Millepede: and Earwigs ; 
either of which will do good, but both together better, given in a good 
Quantity, and at leaſt two or three times a Day. But then thoſe other 
things muſt be obſerved too, of- keeping their Houſe clean, and giving 
them ſweet Corn and ſhifting their Water twice a Day, keeping them with- 
in till the Dew be from the Ground, letting them bask in the Sand, part- 
ly in the Sun, the Place being a little ſhaded, and putting them up in a: 
warm Houſe before Sunſet. 

LXXXVIII. 1. It is moſt certain that Swallows fink themſelves towards Sw! wr 
Autumn into Laker, no otherwiſe than Frogs; and many have aſſured me "wine 5x | 
of it, who have ſeen them drawn up with a Net, together with Fiſhes, and M.. Scheffe- 
put to the Fire, and thereby revived. bets 60) CONE 


2. I have frequently heard Fiſhermen afficm, that they have here, about 27 M. J. 


Dantzick; often fiſhed them out of the Lakes in the inter, but L never have 12 ib, 


ſeen it my ſelf... 


LXXXIX. The Ortygometra, or Rail, is a ſort of Fowl very numerous „ ,_. 
in all Parts of Ireland in its Seaſon ; but that's but ſhore, and laſts not above p. — 
3 or 4 Months in the Summer; ducing all the remaining Parts of the Year, 3 0 
it lies buried and aſleep under Ground. ee 


XC. That ſort of Bird mentioned by Dr. Plot to be often heard in n. z. 
Moodſtocl Park, (from the Noiſe it makes commonly call'd the d eracl- Cracker, 4 
7%) is perhaps the leſſer ſort of Picus Martius Varius : For ſince the Pub- 27 3% . 
liſhing of Mr. Willoughby's Ornitbology, I have obſerved that Bird ſitting on OY 
the top of an Oaken Tree, making with her Bill ſuch · a Cracking or Snap -- 
ping Noiſe, as we heard a long way off; the ſeveral Snaps or Cracks 
ſucceeding one another with that Extraordinary Swifeneſs, that we 
could not but wonder at it. But how ſhe: made the Noiſe, whether 
by the nimble Agitation of her Bill to and fro in a Riſt of the Bough, ot 
by the ſwife Striking of the Mandibles one againſt another, as the, Seri 
doth, I could not clearly diſcern: But an intelligent Gentleman, who 
—— very diligent in obſerving the ſame Bird, faid it was the former 

ay. . 1 a 


XCI. Aviculam, quam a Germanis Sill Tail vulgo appellati audio, unam The f 
aut alteram Sclopeti glande transfixam, Bboraci, exeunte Fanuaria 1680. vi- Laer na, 
di. Sane perquam elegans Avicula eſt; Magnitudine Tundum fere æquabat; ) 61. 
luic in extremis alarum Pennis 4 aut 5 Apices Parvi Cocrisei Nudi, Cornei, 
5 | maainime 
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minime Plumis Veſtici ; item in extrema Cauda Limbus, Latus, Lyteus, in. 
ſtar Corticis Citri, cæteta maximam partem Lanium Colore referer. 
But I have ſince view'd the Bill of this kind of Bird at Mr. Cbarlton's, 
and find it to want the Notches in the upper Part of the Bill proper to the 
Lanius Kind, it muſt therefore be put among the Fami. 
wag Bed, XCII. 1. I have ſent you the curiouſly contrived Nef of a Humming Bir 
22 ſo called from the humming Noiſe it maketh whillt it flies. Tis an exceed. 
7b. 4227. ing little Bird, and only ſeen in Summer, and moſtly in Gardens, flying 
from Flower to Flower, ſucking Honey out of the Flowers as a Bee doth; 
as it flieth, not lighting on the Flower, but hovering over it, ſucking with 
its long Bill a ſweet Subſtance. There are in the Neſt 2 of that Birds Eggs 
| whether they uſe to have more at once I know not. 
'By wir. % 2, Theſe Eggs were ſo ſmall, that being weigh'd by me, the one weighed 
et i. but about 5 Grains, the other 34 : And the whole Neſt weighed no more 
| than 24 Grains. | | 
By Mr. He.. z. There is in moſt parts of America a Bird call'd by the Engliſb the Huy. 
p. Na. ming Bird, by the Spaniard: Tomincins. He is of a moſt excellent thining green 
201. 5. BIg, 2 very reſplendent; the Colour doth ſomething reſemble ſome oſ 
our Engliſh Drake's Heads. It doth inhabit in ſome of the colder Parts of 
America, as well as in the hotter. It is the leaſt of all Birds that I have 
ſeen there or in England, her Leg and Foot together is but half an Inch, the 
other Parts anſwerable-; the Trunk of her Body not an Inch. I did weigh 
one in thoſe Parts as ſoon as ever it was killed, whoſe Weight was the 10th 
part of an Ounce Avoirdupois, which I rake to be about the Weight of a coined 
Sixpence: And I have weighed here in England a Tit Mouſe, (which I take to 
be the leaſt Bird here) and it weighed above two Shilling, and ſome half a 
Crown. I ſaw one of their Neſts made of Cotton Wool, in torm and bigneſs 
of the Thumb of a Man's Glove, with the taper End ſet downwards, wherein 
were 2 Eggs of the bigneſs of a Pes, of Oval form. They feed by thruſting 
their Bill and Tongue into the Bloſſoms of Nees, and ſo ſuck the ſweet Juice 
of Honey from them; and when he ſucks he fits not, but bears up his Body 
with a hovering Motion of his #ings ; but for the Relation that he is a cu- 
rious Singing Bird, I think ic untrue. An Indian Soggamore is not in his full 
Pomp and Bravery without one of theſe Birds in his Ear for a Pendant. He 
is called the Hum Bird or Humming Bird, becauſe ſome ſay he makes a Noiſe 
like a Spinning Wheel when he flies : But I have been many times very near 
them, both when they hovered, and when they did fly, and 1 never heard 
any Noiſe ; beſides, their Body and Wings are too ſmall to ſtrike Air enough 
to make any Noiſe, But of this I ſhall not be poſitive, becauſe ſome Author: 
are oppoſite to me. It is a ſolitary Bird. I never ſaw but 2 at a time toge- 
ther, viz, the Male and Female; they being eaſily known when together, 
the Male being ſomewhat bigger than the Female. 5 
If one take a Smell Birds Ming, and ſtand 4 or 5 Yds from a Candle (when 
dark) and open the Mg, and look thro' it at the Candle, he may ſee a moſt 
elegant Calau of Red and Green, which Green doth ſomethiog reſemble the 
Colour of this Bird. | 4. Perhaps 
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4. Perhaps the Towincins does not feed on any Juice he ſucks off, or out of > 
Flowers, but rather (like many other Birds) on ſmall Inſects, ſome where; g. 833. 
of lie in the bottom of moſt Flowers; and for which this Bird hath a Bill, 
whereas a Bird that ſucks hath a Sypbow or hollow Probe. 


XCIII. There is a very great variety of Species in the Parrot kind, he- 
ther we conſider the Country, Size or Colour; Fobnfton ſays, the curious have g of » 
obſerved above an hundred ſorts of them. The „ib Species of Paroqueti, by — 
Mergravim, comes very near our Subject. | E 18 l. Be 

les ſize is between a Sparrow and a Black-bird, with a ſhort Neek, black it e 
Eyes, a crooked ſcarlet Bill, greyiſh Legs and Peer, with Toes two before x a, 
and two behind, like the Parrot; yet he never ſtands on one Foot to E 
wich the other, as Parrots do. When he ſtands til! on the Perch, his Breaſt 
and Belly ſhew of a curious light green, his-Back, and the Feathers of his 
Wings are ſomewhat darker; on his Pinions are ſome ſhort blue Feathers, 
as likewiſe a prerty many on his Rump. His Bill is encompaſſed up to the 
Eye: with a broad beautiful ſearlet Circle, reaching alſo down to his Throat: 

This Place in the Hen is of a paler Orange Colour, wherein is the only obſer- 
vable Difference. The Feather: of the Tail (which in all ſmall Parequets is 
no longer than the Wings) are not to be ſeen but when he flutter: or ſpreads 
it. They are about to Inches long, near the Quill of a Limon Colour, en- 
dining to a Green; next that a Scariet for a pretty Breadch; then a narrow 
Thread of Green on ſome of them, after that a Black; and laſt of all end- 
2 a light Geen. | | 

aving opened the Thorax and Abdomen (if I may ſo call them,) by 
blowing into the Aſpers Arteria, a large Cavity or Bladder was raiſed up 
all along the Abdomento the Edges of the Os 1/chion, and ſaſten d to the Giz- 
zerd, containing in it all the Guts and Gizzerd, but excluding the Heart and 
Liver. A Conformation like this is obſerved in all Birds, and peculiar to b. des 
them, and mentioned. by M. Perault, the Air received by the Lungs reſreſh- Auimm. 
ing and carrying off the noxious Steams from the Exereils, is not confined, | 
25 in Men, and Quadrupeds to the Thorsx only, by a Mediaſtinum. „ 

The 4 Arteria differs from that of moſt other Aima, having not 
only a Larynx at the top thereof, as is uſual, but another alſo at its Entranot 
into the Breaß, where it is divided, and Branches it ſelf into two. From. 
this Structure, as | have been told, common to all Parrot, poſſibly it may 
be, that they can ſo readily imitate human Voices; but this Creature we 
Diſſected, never attempts an Imitation of Words, making only a ſhrill. 
chirping Noiſe, doubling the Tone, or making it 8 Notes lower, as a ſtopt 
Organ Pipe is an Eighth to the ſame Open: This lower Lars may aſſiſt 
the weak Pabrick of ſo ſmall a Creature as a Parrot, to counterfeit ſo Baſs. 

a Voice as a Man's ; it being obſerved by ſome ingenious Perſons, that 
Parrot: are Ventriloqui; and that it may Queried, whether all Ven- 


ons Cheats may not by. Nature be framed for ſuch. an Impo- 
26 The: 
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Ths Heart in Proportion to the Animal, was large, and the Liver 
Mai), eff. 0 ; ? 
The Tongue was broad and thick, at the End ſomewhat like a Man's: 
whence a Parrot has its Name «rvponiynor]@ ; the Extremity of it wy; 

armed with a Horny Cover. | 
It has, beſides the Gizzard, 2'Craws, the uppermoſt Craw being only a Re. 
ceptacle or Sack for the Food (which is Canary: ſeed) to be again committed 
to the Mouth of this Bird, where it is again chewed, having before been 
only husked; this Animal ruminating as ſome Quadrupeds do; and I have 
* obſerved this Bird, when upon the Perch, not only bring its Food again up 
into its Mouth, and there chew it, but when the Cock and Hen ſit together 
on the Perch, he will put out of his into the Hen's Mouth. Their manner 
of, chewing is thus, the under Bill being much ſhorter, ſhuts within the 
upper, or againſt the Roof of the Mouth, which is fitted with ſeveral row; 
of very ſmall and ſcarce to be ſeen Croſs-bars, as the Mouths of Horſes, 
Dogs, and ſome other Animals are; theſe Bars are not ſoft, but horny, 2 
being part of the upper Bill, ſo that the Bird by carrying the Edge of the 
under Bill and End of the Tongue againſt the Ridges in the upper, break; 
and reduces to a Pap the Seeds that have been firſt moiſtened in the Cray, 
to expedite which Action, the upper Bill is jointed juſt below the Eyes, 
The Food being thus macerated, is by the Gula again committed to the 
ſecond Craw; but before its Entrance into it, it paſſes by an abundance of 
ſmall Glands, placed in that part of the Gula, that the Food may ſqueeze out 
of them in its Paſſage a juice; of what Neceſſity in Digeſtion may be en- 
| quired. From hence the Food paſſes into the Gizzard, or proper Ventticle, 
ſmall in Compariſon of the Ingiuvies or Crop; where, by ſeveral Stones 
pickt out of the Sand given it, by the Motion of the Gizzaid, it is com- 
minuted, and thence tranſmitted to the Inteſtines, on the Sides of which, 

within a ſmall Diſtance is placed the. Pancreas. 


4. The Aſpera Arteria, b. that part which forms, as it were, another Ls 
Aber he rynx. c. Part of the Gals. d. the upper Craw. e. the Heart. ff. the Vene aul. 
Figures, | 2. gg. the Fugulars. b. a ſmall Gland on one of them. ii. the 2 Auricls of 
Fig. 240. the Heart. kk. the Liver. I. the Gizzard. | 

4. The Trachea. b. b. the Larjnx; by which Parrors are rendred Ventril 
ys 41" ui. ce. the 2 Branches of the Trachea. 2 , 

4. 4. The Cornua of the Os Hyoides. b. h. two Muſcles of the Larynx. c. the 
Fiſſure, or Glotts. d. the Trachea. e. the Tongue. f. the Horny End thereof, 
Fe. 243, 4. The Tefes. b. b. the Deferentia. c. c. the Kidneys. d d. the Ureters. 
11g. 244. . The Upper Part of the Gals. &. the firſt or upper Craw, c. that Part 
of the Gala, whoſe Inſide is Glandulous. d. the lower Craw. e. the G 
z4rd, or Ventriele. f. the facit Inteftine, £ g. the Pancreas. 

Fig. 245 4. The upper Bill, 6. the Iaſide of it. 4d. the upper Jaw. c. the Place 
where the upper Bill is moveable. e. A Paſſage to the Noſtrils. Som 


Fig. 242. 
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Loves NI g. the upper Bill in another Poſture, to ſhew the ſmall Ridges 


XIV. The Ofridge is eſteemed the largeſt and ralleſt of winged or Fe- 
thered Fowl, as being ſometimes 8 Foot high : Which Bulk, if we com- 
with- the Tomine jo, or Humbird, weighing about 12 Grains, we may, 
readily diſcern within what Compaſs and Latitude the Creation of Birds was ; 
The whole Foot of this Bird, a Calcaneo, ad extremum Digitum, is 4 of a obſervation 


on tbe Dij- 


lard; upon which he fits when he reſts himſelt ; But the Foot _ ſo fegen of « 
called, or longeſt Claw is only + ; the leffer Claw + and half a Nail. The oftidge, 5 
Nail upon the longer Claw is a Nail long: Above which ſtands one above groen, eb. 
another 63 large Scales, reaching up along his Foot before, or before thoſe 5% g.“ 
Bones which anſwer to the Metatarſis. The leſſer Claw hath no Nail, 
and only 8 or 9 Scales one above another, which reach no higher than the 
Claw itfelf. The Grain of the Foot is like the Grain of the Skin of an Ele- 
phant, but not fo very hard, and is moveable, and gives way upon Preſſure 
like the Foot of a Camel; there being Far under-it, whereby he treads ſofr, 
ard without Noiſe : But higher than the two Claws the Skin looks ſcaly. 
Every ſmall Scale conſtituting an irregular Pentangle, Quadrangle, and ſome». 
times Hexangle. | 
From the Heel to the Knee, or that Part of the Leg which anſwers 
to the Tibia in Man, it is 4 of a Yard. The Thigh above + and very 
thick, © - 0+ | | 
Upon the Breaſt there is a hard callous dark Subſtance, of an oval Figure, 
a Nail and a half in Length, like to that of a Camel, upon which he reſts. 
bimſelf when he fits, with his Head upright ; and in that Poſture I think 
he ſleeps, for we could never ſee him in any other. His Wing is too little to 
cover all his Neck. There is alſo a callous Part upon the Os Pubis, longer 
than the former mentioned, but narrow; upon which, together wich the 
callous Part upon his Breaſt, be refs himſelf. The Length of his Body from 
the lower Part of the Neck to the Fnd of the Rump, is one Tard; the long · 
elt Bone in his Wing is + of a Yard, and his Neck a Yard, not meaſuring 
the Head with ir. | | | 
The top of the Head is flat, in length + of a Yard, meaſuring from behind 
the Head to the End of the Bill. It ſeems to be hairy rather than covered 
with Feathers, but the Neck hath' beautiful white Feathers roomy he 
ail 


. 


what ſome affirm. On the top of his Head there is a flat Oval Place, a | 
in Length, which is all callous, and without any Hair, or . Feathers, like the 
calious Part of his Breaſt, but nor ſo thick, to preſerve the Brain from the 
Hrenes that fall in hot Countries, and other Injuries of the Air, eſpecially in 
the Night, and the more conſiderably, if he ſleeps with his Head upright, 
and not under his Wing. W r ee, 
The Gula is vety large, as well as long, but largeſt at the top near 
* K Where it is a Nail and half broad. The Os Hoi des ſtreicheth 
ol. Rrrrr ic 
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ſer down on each ſide of the Neck, the Length of, L of 8: Yard [2nd half 
Aa . | 


Befides the many Muſcles in the Neck, for the Motion of the nupperous 
Vertelra and the Head, there ate two moſt elegant Muſcles, which come 
from within the Thorax, arifing within the Cheſt about the 2d. Rib, which 
inſert themſelves on each fide of the Aſpera Arterie ; theſe | may name Di. 
reQures Aſpera Arterie. At the firſt dividing of the Aſpera Artera, or ing 
Divarication on each fide of the Lungs, there is a Ring bigger and ſtronger 
than any other Ring of ihe Wind pipe, There ate divers Glandules in the 
Neck near the Gula, theſe = of a pale Colour like Aſhes, but there are 
two moſt beautiful Glandules ſtick ing to the Carotidal Arteries, as they come 
out of the Breaſt, one on each fide, theſe are blueiſh. | 

The Peritoneum doubles and encompaſſes the Stomach looſely. He hath 
7 Ribs, and the Intercoffal Muſcles are broad, plain, and beautiful. He 
bath no Prominent Breaſt bone, like other Fowls, nor a narrow Chef like 
many Quadrapeds, but a broad Breaſt, and a large firm Sternon, of the Shape 
of a Shield, broader than the Sternon of a Man; and indeed when he puts 
down his Head, and bends bis Neck round to come in at a Door, his Breaſt 
is ſo broad, and his Tread ſo different, that it is not at all like the Entrance 
of a Fowl, but wonderfully ke that of a Camel, bur with this Advantage, 
that the Oftridge bearing his Weight upon two Legs only, his Entrance is 
more. bold and graceful. | | 

The Penis was about an Inch long, with a ſmall cartilaginous Subſtance in 
it, the Tefes lie very high, near the Kidneys and Back-bone, and were very 
{mall and ſlender of a yellow Colour. | a 

The Ear is round, and the Orifice will receive ones Finger; the Eye is 
large and blueiſh, and almoſt as big as a Man's. 

he natural Colours of the Feathers of this Fowl were White, Grey and 
Dun; the Feathers of the infide of the Wings, upon Breaſt, and Belly, 
and Neck, were White, and the Feathers in the Tail alſo White, but the 
reſt are Greyiſh, or of a Dun Colour, yet it is a moſt beautiful Creature 
. in Barbar, where the Heat of the Country criſps and curls all its 

eat heart. . 

The Rimula of the Laynx is long, and the Cartilages about it ſtrong, 
bur no Egiglottis, or likeneſs to a Human Larynx, although they that heard 
irs Voice, compare We the Cry ing or Shrieking of a, hoarſe Child, but more 
mourpfu! and diſtnal. the Lungs are of; fine flourid Colours, but little in 
Pioportion to the valt 4ſpera_Arteria, they ſick cloſe to the Back, and ate 
perforated like other Birds: And upon blowing into the Ying pipe with a Fait 
of Bellows, we could not make them riſe or fill. The Heart hath two Ven: 
tricles, about the Bigneſs of a Man's Heart, but the right Ventricle is much 
thinner, and the Valves are more fleſhy. | IF 8 

There are two Stomachs, as in Gra nivorous Fowls, a Crop and a Gizzard, 
bur the Crop, or firſt Stamac h, differs much from that of other ri ' 
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that it is not placed without the Brea but within the Sternon, in that it Is 
not round but longer like a Bag, and of a vaſt Bigneſs, lying lengthwiſe in 
the Body. We found many Glandules in the Coats of this Stomach, a Row 
of them on the back Part of ir, reaching almoſt from one End to the other, 
about a Thouſand of them, about ten in Breadth, and an Hundred in Length, 
Theſe lie between the Coats of the Stomach, and every particular Glandule 
diſcharges it ſelf by a peculiar Orifice, thro the inward Coat of the Sto- 
mach into the Cavity thereof. We found ſome of theſe Glandules round — 
Globular, ſome oval, and ſome more flat, and of an irr&gutar” Figures tho 
which lie higheſt are roundeſt and thickeſt; thoſe which lie more towards 
the Bottom of the Stomach, or where it unites with the Gizzard; are more 
broad and flat. Theſe bring in a Juice which helps te digeſt that various 
Nouriſhment. which the Fowl makes uſe of. The Gizzard was very large, 
the inner Coat did not adhere ſo firmly as in other Fowls, and was very thick 
and like Flannel, and upon cur firſt looking into the Gizzard, from the firſt 
Stomach ir appeared as a Piece of Flannel or Napkin, which rhe Offridge had 
ſwallowed, and ſo ſtuck there. The Paſſage our of the "Gizard into the 
ſmall Guts is very ſtreight. | n 

The Guts are about 20 Vards in Length, the ſmaller Guts beginning from 
the Stomach are ten Yards long; and the larger Guts down from thence 
to the Anu, are near as much. At the Beginning of the great Guts there 
ate two Inteſtina C#:a, each of them a Yard long: And they have a Scrue 
or Spiral Valve within them, after the Mannet of the Cæcum of a Rabbet, this 
Scrue in both in the Inteſtina winds about 20 Turns. The Extremiry of ˖ 
the Cæcum is little, not much differing the Cæcum of a Man. The Excre- 1 
ment, which is thrown out by the Guts, is of two Kinds, a white, thin, ſtick- | 
ing Excrement, which it mutes like a Hawk, and after that, another ſort of 
Exerement comes, wich is very like to that of a Sheep, but bigger. 

The Meſentery, although it holds together ſuch a Number of Guts, great 
and ſmall; yet it is not thick, but is only a tranſparent Membrane, as gene. 
nlly in Pemnates; but it is very large, and in ſome Places above Z of a Yard 
deep or broad, meaſuring from the Center to the Guts. 

Tbe Liver hath 4 Lobes, and is of a Colour not much different from that 
oa Man's, we could find no Bladder of Gull. There was à Glandule under 
the oͤtemuch yhich might ſeem to be a Sleen: But Perata and Inſecta are ſaid 
to h. no Spleens. The Fancreas was ſlender, and above a Foot long. The 
Kidneys-are large, and of the length of my Hand, as they lie both together, 
they are of the Shape of a Guitar. The Ureters ate fitm, ſtrong, white, and 
long. Behind the Kidheys lie two Glandules ſomewhat oval, of about an 
[ach and half in length, cloſe to the Back bone. 2 
Te e e wes pan wa. 

y. | = 1 T qa Azur 2 . 4s | 

In4frica, where ſome make Mest of Elephants, it'is no Wonder if forme! 
1 2 upon Ofidger'; but Galen and Phyficizhs condemn it zs hald of 
Digeltton. 


n XCV. The 
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0 Prom by -RCV. The Magnitude aſcribed to the Cuntur or Condor of Peru, 28 well 2 
Pr.H.Slean. its great Force and Strength, have been the Cauſe that many have. douhted 
v. 208. p.61. jg Being. Capt. John Strong, Commander of a Ship which went into the 


South-Seas, through the Streights of Magellan, and returned after 22 Month; 
Voyage, in the Year 1691. gives me this Account, together with the Wing or 
Quill-feather of the Bird, viz. That on the Coaſt of Chili, they had met with 
this Bird in about 33* S. Lat, not far from Mocha, an Iſland in the South. 
Seas, and before they came at a Place called Herradara, that his Men 
were very much amazed at the Bigneſs of ir, and that after they had 

killed it, it was 1-6: Foot from Wing ro Wing extended. The Spaniſh [nhz. 
bitants there told them, it was the Cuntur, and that they were. atraid of 
theſe Birds, leſt they ſhould prey on, or injure their Children, The Fes. 
ther he gave me is 2 Foot 4 Inches long, the Quill-part is 5 Inches 2. long, 
and an Inch and half about in the largeſt Part, it weighed 3 Drams 17 Grain: 
and half, and was. of a dark brown Colour, very hollow or concave on one 
Side, and convex on the other. The Seamen ſhot it fitting on a. Clif by the 
Sea-fide, and eat it, taking it for a ſort of Turkey, in which Miſtake 
| likewiſe, the firſt Comers to Jamaica were with a Bird in that Place, cal. 

led 4 „ eee which is a ſort of Vulture, of which kind, I believe 
this alſo is. | | 


XCVI. 1. In the Heads of all Fowl that I have had an Opportunity to 
examine, I conſtantly found only one AqueduFns, or Paſſage from the Ears 
into the Palat , whereas in Men, Quadrupeds, and ſome Amphibious Fiſh, 
there are always two. This Paſſage in Fowl is exactly in the middle of the 
Palat, below the Entrance of the. Noſtrils into ir. It is a Membranous 
Tube, capable of admitting a Raven's, if not a Gooſe Quill in larger Fow|, 
ſuch as Turkeys, Geeſe, &c. and reaches backwards as far as the Communica- 
tion from Ear to Ear: And hence it comes to ſerve both, whereas there is 2 
Neceſſity of two in thoſe Animals, whoſe Ears do not communicate. 
2. I conſtantly found a hollow Space between the two Tables, between 
the Os Cuneiforme reaching from Ear to Ear, and as far forward as the afore- 
ſaid common Aquaductus, or rather Du cus Aereus, the Contrivance of it 
ſeeming more to tavour.this than the former Uſe. This Cavity in all Foul 
(as far as I have obſerved) reaches above the Labyrinthus on each fide; ſo that 
whatever Impulſe is made on the  Tympanum. on the one fide, may not 
only be very readily communicated by Means of the Internal Air to the 
Labjrinths: of the ſame, but alſo,to that of the oppoſite Side. Hence pto- 
bably proceeds the Quickneſs of Hearing, and Vigilancy of Fow!, not- 
' withſtanding their wanting a Cochlea; the Defect k which ſeems to be by 
this Structure more than ſupplied, no other Creatures that we know of 
havirg any Thing of it. There are ſeveral, Laminula, and Pillars of hard 
Bene between the two Tables in theſe Cavities, defigned, as may be ſuppc ſed, 


part 
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ny for their Maintenance at a convenient Diſtance, and partly for break- 7 

ing of the Air, ſo as to hinder Ecchoes, and confuſed Repreſentations of Ob- 

jekts, as it hath been ingenionſly obſerved by Sir J. Hoskins, That Pillars in 

Churches very much Ecchoes. | 

2. In the Heads of Yoodcocks, beſide the Paſſages now deſcribed,-I found 
one on each fide the Bone, making the Orbit ot the Eye, proceeding from 
the Far, and reaching forwards towards the ſettipg on of the Beak, near which 
they joined in one, and turned under the Skull in a ſmall Paſſage 2 
the Cavity, by which the Ears communicate, and which is above deſcribed, 
into which ir enters. Theſe Paſſages are alſo in the Heads of Snites, and 
moreover one over the Sinus longitudinalis, and another over the Sinw late- 
ralis of the Brain. Note, That in the killing of Sites, and ſmaller Birds, 
if Care be not taken that the Head be not bruiſed, theſe Paſſages cannot be 
diſcovered for Blood extravaſated in them. Note alſo, That the Laminule, 
and Bom Pillars, ate every where to be obſerved where there is a Paſſage, 
ry under the Skull, in the Pafſage from the ſetting on of the Bill to 
the firſt Paſſage deſcribed. | 

4. In the Heads of Parrots and Paroquets, beſides the firſt deſcrib'd Paſſage, 

[ obſerved, between the two Tables, every where Cells opening into others 
and thoſe into others, ſo that there was not any Part ſcarcely of the Skull 
that was not taken up with them. And this did not only appeat by pouring 
into one Ear, freed from its Drum, the other alſo being removed, a Tincture of 
Cochinerl, and then blowing of it into all theſe Cells, ſo that no Part was free 
from Tin@ure, but ir appeared al ſo to the naked Eye, notwithſtanding that 
ſometimes it was difficult to trace the Communications of them, by Reaſon of 
the Numerouſneſs of the Laminule, and Pillars aforeſaid. 

5. In Singing Birds, the Strufture of theſe Paſſages is like that of the Par- 
rt and Paroquet, only that the Pillars and Laminulz are leſs than they ſhould 
ſeem to be in Proportion to the Heads: From whence it is probable, that theſe 
Birds are by this Structure enabled to diftinguiſh Sounds and Notes, and alfo 
imitate them better, having a more mufical Ear. 

6. In the Heads of Pullets, Geeſe, and Ducks, I found only the firſt deſcribed 
Paſſage diſtinctly: But in Plovers, Buftards, and ſome other, I found another 
that went over the Sinus lateralis of the Brain from Ear to Far. This ſeems 
to be deſigned to make them more watchful than Domeſtick Fowls, or than 
thoſe” that live much on the Water, becauſe they are liable to a great many 
Dangers that-the others are exempt from. | | 

7. In the Ears of all the Fowl that 1 could examine, I never found any 
more —— one Bone and a Cartilage, making a Joint with it, that was eaſily 
moveable 

The Cartilage had generally an Epiphyſe or two on each Side, which were 
very flexible as it ſelf was. The Bone was imall and very hard, having at 
the End of it a broad Plate, of the ſame Subſtance, very thin, upon which it 
relted as on its Baſis. | 

8. 1 obſerved three Pair of Nerves in all the Broad · bill'd Birds that 1 could 
meet with, and in all ſuch as feel for their Food out of their Sight, as ag 
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the third Pair is diftributed near the End of the lower Bill, and ſubdivi. 
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the moſt. But I then diſcovered none of theſe Nerves in round billd 


ded near the End of the upper Bill; h 6. that in the lower. 
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Woodcocks, Curlews, Geeſe, Dale, Teale, Vidgeon, Nc. Theſe: Nerves are 
large, equalling almoſt the Optick Nerve in Thickneſs ; they begin a lick 
more forward than the Auditor) Nerve from a little Protuherance which 
ſeems to be made for them. One of them gces over the Optick Nerve in 
the Orbit of the Eye; the other two go under the Eye; two are diltribu. 
ted nigh the End of the upper Bill, and are there very much expanded 

aſſing through the Bong into the Membrane, lining the Roof of the Month : 


ded like the former. Note, that Birds that pick their Food where they can 
ſe it, have not theſe Nerves, and that the Pair of Nerves belonging to the 
upper Bill, is confiderably ſmaller in Proportion to the Fowls, than thoſe 
ob erved above, whence it is probable, that theſe Nerves are de ſigned for ſome 
great uſe, both on the Account of their Number ard their Largenefs, and 
that the uſe to be aſſigned to them, mult be to enable them to diſtinguiſh 
(whether by Ja, ing or Feeling, will not now determine) their Food, there 
Wg Neceſſity of a more exquiſite Senſe in theſe Fowl, than in any other. 

he 246 Figure repreſents theſe in a Duck's Head, where a a expreſſes the 
Edge of the Cranium, which is in Part removed for the more clear View of 
theſe Nerves; b b. are the Cells about the Ear, between the two Tables a. 
bove deſcribed ; c c. the Brain laid bare, with its Blood-Veſſels; d d d. the 
three Nerves on one ſide; e, the Optic Nerve ; Ff f the Skin and Part of 
the Bone temoved, to bring the Nerves in View; gg. the two Nerves expan- 


9. All the Eyes of a Fowl and of Fiſh, that I have examined, were more 
or leſs cartilaginous, for the Sclerotis is a Cartilago ſuz generis, eſpecially nent 
the Cornea, in all theſe Animals. And in the larger ſort of both, | re. 
member to have found the whole Sclerotzs ſuch a Kind of a Cari 
lage. | 
0 10, I. have frequently obſerved, in ſmaller Fowl, that the Membrane of the 
Drum was. double, for by gently pulling away the Membrane lining the Tate 
of the Ear, I have obſerved at rhe bottom of ir a tranſparent Membrane; 
which, at. firſt;] took to be the Membrane of the Drum, put upon Examins- 
tion, I found that the Membrane of the Drum was ſtil] entire, and in its pro- 
per. Place. I have alſo ſometimes obſerved this in larger Fowl, in a Seal, and 
in fome other, Animals, and perhaps it may be ſo in all. 2 

2. Dr. Moulen, and my ſelf, when we made our Anatomies together at 
London, ſhew'd to the Royal Society, that all flat. bild Birds, that Groped 
for their Meat, had three Fair of Nerves, that came down into their 
Bills; whereby as we conceived, they had that Accuracy to diſtinguiſh what 
was proper for Food, and what to be rejected, by their Taſte, when they 
did not ſee it. This was moſt evident in a. Ducks Bill and Head, 2 Duck 
having larger Nerves that come into their Bills than Geeſe, or any other 
Bird that, [ tave ſeen, and therefore Quaffer and Grope out their Meat 
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Jirds :- But fince, in my Auatomies in the Country, in a Rook I firſt obſerved 
u Nerves, that came down betwixt the Eyes into the upper Bill; but confi- 
derably fmaller than any of the three pair of Nerves, in the Bills of Ducks, 
dut larger than the Nerves in any other Rownd-BilFd Birds. And 'tis Remarka- 
ble, theſe Birds more than any other Round Bil'd Birds ſeem to Grope for their 
Meat in Cow-dung, and the like. Since I have found in ſeveral: Ronnd- Bill d 
Birds, the like Nerves coming down betwixt the Eyes, but ſo very ſmall, that 
had I not firſt ſeen them in a Rook, I ſhould ſcarce have made the Diſcovery. 
In the lower Bill alſo there are Nerves that have much the ſame Situation 
with the Flat-bild Birds, but very ſmall, and ſcarce diſcernable, unleſs 
to the cautious and curious. 

The Ears of Birds differ much from thoſe of Men or Beafts, there's almoſt ib- x. 593. 
2 direct Paſſage from one Ear to the other of Birds. ſo that prick but the 
imall Membrane called the Drum on either Ear, and Water poured in at 
one Eay will run out at the other. Bur what is much more remarkable, 
they have no Cochlea, bur inftead thereof, there's a ſmall cocheleom or tiff. 
ing Paſſage that opens into a large Cavity, that runs betwixr two Skulls, 
and paſles All round the Head, The upper Skull is ſupported by many 
Hundred of ſmall thread-like Pillars, or Fibres, which, as we ſuppoſed, had 
another Uſe alſo, viz. to break the Sound from making any confuſed Ec- 
cho, and to make it one, and diſtin&t. This Paſſage we obſerved was much 
larger in Singing Birds, than in others that do not Sing, ſo very Remarkably, 
that apy Perſon that has been bur ſhow'd this, may eafily judge by the Head 
what" Bird is a Singing-Bird, or has Apitude thereto, tho he never ſaw the 
Bird before, or knew what Bird it were. This has often made me refle& 
how much the Modification of Voices depends upon the Accuracy of the 
Ear, and how Deaf Perſons become Dumb: And fince, I have obſerved 
that many Children that have an acute Wit enough, that are flow of Speech, 
that is, long before they ſpeak, are much longer before they can pronounce ' 
thoſe Letters that are ſharp, as g. b. 1. and never have an Apitude to learn 
to img. 1 | ETA ks ire tb 

L have alſo anatomized moſt forts of Creatures, and never found any Four” 
footed Creature with an Ear like a Bird, unleſs a Mole, and Mole has an 
Ear much like them, with a very thin double Skull, and a great Cavity 
like a Bird, and is very acute of Hearing. The Skull by reaſon of this large 
Cavity, being very flender,, is eaſily cruſhed; ſo that à Mole is quickly killd 
with a bruiſe on the Skull, like a Lark, and upon the bruiſe, the Membranes 
of the Skull turn black; but when I have taken Care not to bruiſe the Skull 
the Membranes were not black at all. (EK 


XCVII. I have obſerved, by Inflation into the 4ſpera Arteria of Fowls, the aof 
that there is a Continvation of many Veſicles extended from the. Bronchia®?*!: . 


pied ia ma- 


through the Abdomen to the Anus This, I conceive to be the Cauſe of the lignaur d- 
conſtant Motion of the Anus in Fouls, the Air having Ingrels and Eg eſs r. F en! 
there: And alſo that to be the Reaſon why the Anus of Fowls ate in ma- pr, n. 6. 


lignant? 
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lignant Diflempers 2 


pplied to MD. gion 
or Nee, the er has 6 


did, in which Case, I bars known 7 Chickens applicd r 

viticed "by the Plague, that" pe till They dle, and the Eighth went quickly R 

, off, and lived above 1; Yearatrer,”” N ADL Od kt | 
OO 1288 r err e LEY | 


4 Blemiſh KI 1 The Bye of Horſes are pecultvrly affected with one Dera, Ml * 
2 of which no Animal beſides is troubled wirhal, as far as 1 have obſerved , and Pp 
Horſes, by that is, a. ſpungy Excreſcence (commonly ofa" dark musk Colour) which 


ONES. dus out of the Edge of that Coat of the Eye, called the Uvea. If this i 
32. p. 613. — Subſtance be ſo great, or the Number of them ſuch, as that t bo 
grow in ſeveral Places about the Pap} of the Eye, where it contracts it re . 


_ the Papil-or Sigbt is very much (if not totally) obſtructed; and conſequene- T 
ly, the Horſe ſees very little, or nothing ar all. As 1 have many times ta. 
ken notice in ſome Horſzs, which being brought into the Sun ſhine, could 


hot ſee at all, but ſuffered me to touch the Sight of their Eye with my Fi. wo 
ger without the leaſt Winking, which Horſes being led back into the Stahl, 1 
the · Nea in that · obſcure Place, dilating it ſelf, they could fee very well again, 5 
and would not ſuffer me to erw my Finger near to the Eye, without frequent f 
doſiug their Eye lids, and toſſing their Heads. The ſame Horſes | underttood Fr. 
by the Owners, were very apt to flumble in the Day time, if it were bright 80 
2 . — n and fecurely in the Evening, and in 
e 4 r a 1 * | | 
-4-annor-think-that theſe” Excreſcencies come from training in gien cn. 
Dranghts, and Races, or from hard Travel: Becauſe 1 have feen very large BN js 
es (as bmay call them) in young Horſes Eyes of 2 and 4 Years old, be. Lo 
| ore they were backed ; which, after they have been taken up from the Grak, 82 
| ad kept with diy Meat, have very much abated and'afterwards being turn- mut 
| ed;to-Graſein-the Spring to cleanſe and cool their Bodies, have encrea ſed again bh 
A te the wonted big nas. 1 am 13 he * 5 5 . WI " | au 
* al is remarkable; that the moe and greater thoſe Eakrtſreucies are, the ter 
| more the Pupil of the Eye or the Sight is in Danger of being quite obſtruQed tie 
= which eu may further examine, by turning che Horſes Eye to the Light ti 
x . and. abſerving bow. much of the Pupil they do obſtrutt. That thoſe on the pt 
upper Edge of the Uvea ate apt to grotv the largeſt, and hinder the Sight mol. to 
Apd that that which grotys on the middle of the Uvea, does more hinder the i 
x | diſtraQing he ObjeQ, 'rhan that, which grows, in either Corner ot a 
059-107 +. 21 Hes. RES e 1 T's oh . ha 
I. ſuppoſe no Cure can be expetted but from 2 drying Kind of Dyet; Je - 
perhaps outwardly ſomething may be Deviſed to ſhadow the Eyes, and Wil ce 
eep em from being Nakedly Expoſed to the Sun, whereby the Pupil Bll 5 
| wh 5 be ſo cloſely contracted, and coniequently, rhe Sight not ſo much co 
ob ru 1 e e c ee enn | | fo 
. 2. Hor Tron Grey, or Dapple , are Frequently inclining 0 co 
:? p. 750, loſe one or both Eyes, if Back'd or hard Niadde too ſoon. 9 . 1 ca 


( 865 ) 
In Man and Beaſt. (in Horſes at leaſt) the right Eye is the weakeſt, and 
moſt frequently failing. * f | 

The Pupil, or Black of the Eye is wider and larger in thoſe that are ſhort- 
ſighted, than in thoſe that ſee at greater Diſtance. | 

| have often noted ſome that are ſhort-ſighted, I ſay not pur-blind, to 
diſcern all things that are done about them, almoſt quite behind them, more 
perfectly than the beſt ſighted, if the Room was not too large for the Reach 
of their Sight. 

Alſo ſome of Dr. Lowcr's Obſervations I could confirm by my own Fxpe- 
rience. In my youngeſt Days, I had a very narrow Eſcape from an excel- 
lent Horſe, which had that only Deſect, which they call AMoon-blind, (and 
they told me of it after the Miſcheif : )I purpoſed toleap a Ditch, but the 
Horſe ſaw no Ditch, ſo we fell in together. | | 

As Coach and Cart Horſes have Flaps on the Ear fides of their Eyes, fo 
theſe Flaps may be fitred (and in ſome Shew of Ornament) to ſhadow the 
over Part of the Eyes, and yet to afford them Light enough to ſee their 
Way. | know not whether it be uſual amongſt you, but I have ſeena 
young Child wear a kind of black Ribbon, like a narrow Mask before her 
Fyes, the Ribbon or Mask having Holes made in fit Places to guide the 
Eye: And this was ſaid to be an effectual Remedy to cure the Child of 
Squin ting, which ſhe had hereditarily from her Mother. 


XCIX. Duodecimus jam excurrit Annus, quo mactandum bovem luſtravi'4 —— 
cum præclariſſimis Vitis D. Carolo Fracarſato, & D. Silveſtro Bonßliolo, a cu- the Neck of 
jus Collo in dextris, ubi jugum apponitur, inſigne pendebat Cornu. Hujus Mal * 
Longitu do 16 Digitorum craſſitiem æquabat; Non longe a Baſi ubi Latius 166. p. #01. 
eat, 8 Digito rum Latitudinem explebat. Ejus forma conica erat, & in ob- 
wſum deduQta Apicem, non parum verſus Finem cutvabatur. In Baſi tamen. 
ubi Collo nectebatur, arctius = Color circa extremitatem ſubniger L by 
duſque erat; & perſimilis ei, qui in Ungulz Bubula paſſim obſervatur. Ex- 
terior Super ficies aſpera erat, præcipue a Baſi uſque ad medium; etenim Cu- 
ticula & ſubjectum reticulare Corpus cum contentis Papillis (quæ in aliis par- 
tibus perpendiculariter attolli ſolent, ac Tactus Orgamm conſtiruunt) ſenſim 
ptoduci inclinariqne incipiebant, non diſpari ſpecie, ac in noſtrorum Digi- 
torum extremitate, quilibet prope Unguiam Rad icem obſervare poteſt. Pa- 

ill æ igirur, Laciniata Cuticula, & reticulari Corpore circumdatz, majorem 

ongitudinem ſortitæ ita inclinabantur, & invicem hærebant, & ferrimina- 
dantur axtremis Finibus, ut ſquammoſum Piſcium Tegumentum =mularen-- 
tur. Circa Baſim ſquammoſa hæc corpora btevia erant, ſenfim veto produt 
cebantur, & prope Connm longiſſima reddebantur. Varius quoque erat 

Subſtantiæ Modus; nam in Baſi Papillar ia hæc Corpora non ita ſibi mutuo 
connexa conglutinabantur, ſed ſolutis ipſorum Finibus laciniatum & aſpe- 
tum excirabatur Corpus. Ultra tamen Medietatem denfiori donabantur 
compage, unde & lucida & levia videbantur. Interius expoſitum cr con- 
cavum erat, ira ut Craſſities ipſius in Baſi nativam Corii altitudinem 7 
excederer ; gtacileſcente tamen & attenuato Corio ad Naturam quaſi Mem. 
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8155 inte amhbie batur, quod funguinea vaſa irrigabant; hoeque detiago 
olidum & lere corpus occurrehar. 


a Tota 22 ma erat ſubfliyg 
wribidogue fro, quod igni appoſfitum totum fete in Naturam Albuminiz 
ebnete keit Lub Baß Glandu'z conglobatz, depreffix tamen infign 
ter, Iuxuriabagt. DF N wh pa 

Ex hujus igiſur djliggnti Inſpectione patet, Papillas (quas non incongtoe 
exrergi. ec Organa- credidi.) Cuticula 8 Reticulari Coypore cuftodiras, uhi. 
cunque plus juſto producuntur, & invicem intime unitz ferruminantur, in 
ſolidum definere Corpus; quod commue eſt Ungulis & Cornubus, quæ ſola 
exterioti Conbguzatione, & majori minorive Partium denfitate donata, ad 


6'* 


invicem.: diſcriminantur z unde veluti Senſorii Additamentum cenſenda 


Yeniuns, & Tacui quoque non partum conducentia. Comuum e Cranio 


erumpentium obſervata Productio his multum lucis confert. Hanc ini. 
que Vegetationem in Bove deprehenſam in Phyſicæ add itamentum audlite 
ne graveris. 
_ In Fats, igitur adhuc in Utero contento, Cranii Os in ſitu Cornuum fere 
Cartilaginem eſt, & poſtremo Oſſeam Naturam acquirit. Fili ibidem pri. 
mo erumpunt Glabro exiſtente Corio ptæter Labia, quz quibuſdam Filis ot. 
antur. Hi taliter locantur, ut ipſorum Ordines a Circnmferentia verus 
denu um ſiiuati & inclinati minimum quaſi Conum efforment. Poſtremis 
quoque Menſibus, in Fætu adhuc concluſo, Oſſeæ Lamellæ (quibus Cranium 
compaginatur) obliquari incipiunt, & fracta Direct ione extra imminent, ex- 
citatis intro ſubrotundis ſpaciolis, unde ſupra Cranium oſſeus tumor primo 


emergit lenticulate corpus præ ſe terens. Hoc extenſo Corio cooperitur, quod 
. -ptz reliquis eraſſum ett, & turgentes exhibet Glandulas Inter oſſeum Corpus 


& Corium, Periolteon, ſeu Offee Sudftantie inchoamenta locantur, quæ paulz- 
tim manifeſtanrur. Extra Uterum ſenſim offeus Tumor lenticularis parum 
aſſurgit turgentihus offers Lamellis. Supra Os craſſum luxuriat Periofteon, 


Ku fututri Oſſis Inchoamentum. Corium quoque obducitur, a quo TaQus 


Paplle aſſurgentes reticulari & cinereo -Corpore ambiuntur: Hoc copioſs 
Pilis, diverſam Inclinationem ſortitis, cooperitur. Altero elabente Menſe, 
Oſſea ſubſtantia Laminulis & ſpatiolis contexta extuberat, ita ut Cornu rv 


dimentum emergat, dimidiam Digiti Craſſitiem æquans, & Conoidem ks. 
ra 


25 


itum tepræſentans. . Hujus exterior Superficies lævis & glabra ſenſim 
Nitur, nigroque inficitur Colore. Corium craſſum de more extenditur, 

a quo Tactus Papile erumpentes, ſuperato Reticulari Involucro, quod Cinerem 
eſt, elongantur, & nigro ambiente Succo © conglutinantur. Hz circa 
Cornuum Baſim irclinaiz verſus Apicem diriguntur : Reliquæ vero 2b 
Apice tt perpend iculates quaſi affor unt, & Reticulari Corpore Culto- 
diuntut z earum Longitudo vix Serici Villof Lanuginem æquat. Intetea 
Juſa oſſea Appendix Augmentum capit, & Interius varie Confignratut 
Etenim ut plurimum Radix Fiſtuloſa excitatur Subſtantia quz Oeſſis 
Fibris reticulariter implicitis componitur; reliquum vero uſque ad Ap- 
cem Spongioſo conſtat Corpore. Sanguinea intercurrunt Vaſa, & 4. 
mus? mensa! IT) NET! | ads | * 8 per 
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tuo Submollis firma Partium compage non gaudet. Corium quo- 
= — Oſſeam Subſtantiam inveſtit, & in baſi Craſſius eſt. Ab hoc 
itaque immergentes Ta&us Papille ita Proceræ redduntur, ut inelinatæ yerſus 
Apicem, ſimulque reticnlari Corpori unitz, tot Cunica Corpora concava ethici- 
unt, & ex horum unione (quaſi tot Lamellis, Ceparum inſtar, intra ſe po - 
tis) ſolidum Cornu corpus efficiatur. Papillzrum Ordines in bafi etumpentes 
licer non omnes Apicem attingant, ut plurimum ramen recta deducuntur 
& fere Cornu ambĩunt; aliæ quoque ſub diverfis Planis a producto Cori 
propagantur, quæ longiores redditæ breviores cooperiunt & includunt, un, 
de ſecto per longum cornu non ſolum Offea ſubſtantia occurrit, ſed mA 
Corium a quo molles Papillæ emanant, que in Cormum Subſtantain 1 
mutatæ ſolideſcunt & nigreſcunt, avul ſoque oſſe cum ambiente corio, Fiſtu- 
læ in cornu a fericulari opere excitatz parent. Occurrunt qouque papillarum 
tactus varii exottus & plana, ipſarumqne ProduQtio uſque ad Apicem; unde 
cum diverſa- plana exttemum conum conſtituant, hinc eſt, 9 od Apicls ſuh- 
ſtantia craſſtiem fere digiti æquat. Exarate Fopilla baſim cornuum exci- 
tantes molles adhuc fant, & de facili lacerantnr, vel in furfures abeunr 2 
circa finem vero & apicem ita addenſantur, & reticulari corpore ferrumĩnantur, 
ut ſolidæ factæ nigro lucidoque inficiantur Colore. Harum progreſſus evidens 
eſt ; nam tot quaſi Filamentis, per longum duEtis, coagmentari videntur. 
Procerioribus redditis cornubus, ita ut 12 digitorum craſſitiem 3 ick. 
cluſa Appendix Oſſra longior tedditur; &, ubi continuo & pleno non co- 
agmentatur, variis cellulis concameratur & excavatht. o autem Corry 
per longum, ſingula dilucidius patent: primo enim frequenter exarata Ap- 
pendice oſſea lamina componitur, ita ut Tubus efficiatur: Portiones tamen 
oſſæ oblique per tranſverſum duAz inſeruntur, unde relictæ Areæ concayi-' 
tates oblongas, inæqualis tamen Longitud inis & Figuræ, efficiunt; in quibus 
aliæ quoque ab aſſurgemibus parum Oſſeis Parietibus defignamur. Omaes 
hz Coneamerationes Membrana tenui obducuntur, ſub qua ſangoine i Vον 
in miras Propagines diramata cuſtodiuntur, Verſus Apicem Oſſea ſubſtan- 
tia ſpongioſa eſt nullis Cellulis excavata, unde impenſe rabet ex innumeris 
Vaſculis, quibus irrigatur. ob ng bigs ph roi amt 2 
Expoſitam Appendicem offeam extenuatum Corium mbit, a quo tnolles 
de More Ta@ns Fapilla emanant, quæ reticulari corpore cultodire, -fimulque 
ferruminatze, verſus Apicem deduttz Cornu componunt, ita ut Cornuut, 
Parietes in Baſi Graciles ſenfim ex Papillarum Additione ted dantur, 1 


| 7 


1 


dem in Apice ex omnium Unione, Duotum Digitorum Cra 
quent. 1 PI n PRE i 418 = 7a 
Horum intetior Superficies nigra eſt, & fftuſolis Fotatminolis vis 
Apicem ditectis exaſperatur, quibus papillæ admittuntür, Fxcetivds 0 
Acuminatus, Solidus, Lucidus, & Ater eſt; Verſus Medium tamen fubäl- 
— Cornu, & circa Baſim parum nigreſcit, & de facili in Squammas 
tur, 15 e GEL Ho ne e 
N p , Ums WW 45}: 1 60 10 
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Ulterius tandem Augmentum ſortiuntur Cornua, ita ut urgente interi. 
ori Offea Appendice primi Papillarum Ordines a Bafi erumpentes, auulſi 2 
Corio ſeparentur, & ita diverſi Fines & Papillarym Limbi appartent; non 
diſpari ritu ac in Conchis Marinis conſpicimus, quarum Compoſitio di- 
verlis Teſtulis ſuperpoſitis, in æqualibus tamen, coagmentatur, ita vt 
extremi Fines quarumcunque Tefularam minimum eleganſque exhibeant 
lanum. Hæc eadem Structura evidenter quoque in Dorcadis Cornubus elu- 
eſcit, unde a Radicibus uſque ad Medium Aſperitates, quaſi Nodi, obſer- 
yanrur, quæ a diverſis Papilarum- Lamellis vario tempore a Corio ayulfis, & 
ſutſum retractis excoriuntur, que omnia diligenti Microſeopii luſtratione 
. wy | 
Poltremo tandem Cornua ultimum fortita incrementum non parum 
immutantur nam exterius ipſorum Color varius efficitur, Subſtantia 
quoque ſolidior reddita,, Diaphana fere evadit, & continuo Uſu lzviga- 
tur. Interius Oſſea Appendix obtuſo terminatur Fine, totaque ipfius lon. 
gitudo gracilente Corio adhuc tegitur. Ab hac Emergentes olim Tadus 
Papilla obliterantur, preterguam. in Apice : Interior enim Cornuum 
Superſicies evaneſcentibus Vaginulis, ſeu Reticularis Corporis Finibus, 
ex Ferruminantis Sncci exundante Copia, tota fere circa Baſim Lzvis 
& a tedditur, ita ut Fapillarnm Productiones quaſi obſcurentur. 
Analogam quoque < enerationem inGallorum Calcaribus obſervamus, que 
ex Cuticula & ſubjectis Papillis Reticulari Corpore conditis conflantur, ita ut 
turgente intus Oſſea Appendice exterius quoque Corium multiplicibus (u- 
ticule. involucris obUuQtum rapiatur, & novum quaſi cornu, licet minimum 
etumpat. | | 
"Ex bis igitur conjectari licet, Monſtroſum Cornu in Bove Ortum 
tra xiſſe non tam ex ulteriori Papillarum, Corii, & Reticularis Corporis pro- 
ductione, fed ex conatu interioris Tumoris, & ex Compreſſione fadta 
in Cervice a proximo Jugo; in Naturali namque Cornuum Eruptione e- 
mergens Offea Appendix extenſam fibi Corii Portionem ſenſim urget, ſe- 
cumque rapir, ita ut Papille verſus Apicem inclinatz elongentur. Proceri- 
ores autem redditz ſunt, in Monſtroſo Cornu, Tactus Papillz ex copio- 


15 tortaſſe Succo pet Filamentorum Reticularem contexturam, qua Co- 


+ 


num componitur, excurrete vel elabente in Continuatas Papzllas, & in 
Muſcoſum Reticularzque Corpus, ut in Ungularum Vegetatione contin- 
git, quz cum extremis Papillarwm Finibus excitentur, in Deformem 
toduterentur Longitudinem, nift vel Arte, vel Attritu mutilatentut. 
robabile. quoque eſt ex Urgente aſſidue Jugo proximam Cervicis Partem 
compreſſam & inde Calloſam redditam fuiſſe: Sanguinis namque Motas 
non ita feliciter Celebratus eſt; Ichoris puoque & Lenti Humotis pet 
exaratarm Corii contexteram ulterior Fluxus impeditus eſt; & Sudoris, 
Halituſque Effluvia per propria Sudoris Vaſcula ſuppreſſa ſunt, unde 
Eoriopapills ultra Augmentum in novum Situm & Compagem _ 

| | | unt 
I. 142 6 ; 


n 
font & Reticulare Corpus, quod alias Mucoſum eſt, pene Oſſeam nactum eſt 
Conſiſtentiam. Hzc autem Ferruminatio probabiliter contigit ex Vitrio- 
lato Humore per Excretoria Sudoſis vafa effluente vel ſaltem ab Acidis Effla- 
viis Coercitis & Fixis, dum interim Evaporantibus Alcaribus & Aquoſis 
— 2 Sanguinez inſtar Seri Sohdum, Lucidumque fete Corpus excita- 
tm en. 


c. Sir Vill Lowther (in Torkſdire) had a Lamb 1694. which, being left 4 Lamb 
by the Eve, Sack'd a Weather ( Aries Caſtratus )and brought him to Milk, 
and was maintained by him all Summer till the latter End of Auf, * 4 
that he was Weaned. I ſaw his Udder the latter End of September each p. 263. 
fide whereof was about the bignefs of a Hen's Egg; and he had 2 confidera- 
ble Teats. I faw Milk ſpurred out of them, to a Yard or two's Diſtance. 
notwithſtanding the Lamb had been taken from him ſo long, In November 
| aw him again, but his Udder was then much fallen, each fide being now 
about the bigneſs of a Valunt; there is Milk ſtill in it, enough to Stream 
cut above half a Yard, 

There are no Tokens at all of an Hermaphrodite in him. I Compared 
bim with another Feather, who had Teats or Paps like him, and differed 
in nothing but the Udder. The Ewedied upon Shearing, when the Lamb 
was about five Weeks Old; ſo tis likely it might feed partly upon Graſs 


35 | ſuppoſe other lambs of the like Age do, notwithſtanding what they Suck 
from their Dams. | ; 


CI. Dr. Clark and Dr. Lower have given me an Acccunt of a pretty odd Graf: fours 
kind of Obſervation : One of them aſſuring me, that he had ſeveral times 7 *« Vin 
in the Lung of Sheep found a conſiderable quantity of Graſs, in the very Loogef fone 
Brancebs of the Aſpera Arteria; and the other relating to me, that a few in f 
Weeks fince, he, and a Couple of Phyſicians, were invited to look upon an Boyle. ». 6. 
Ox, that had two or three Days almoft continually held his Neck ſtraight up,, 
and was Dead of a Diſeaſe the Owner could not conjectute at; whereupon, 
the Parts belonging to the Neck and Throat being opened, they fou nd the 
Aſpera Arteria, in its very Trunk, all ſtuffed with Graſs, as if it had been 
thruſt there by main Force : Which gives vs juſt cauſe to wonder both 


how ſuch a quantity of Graſs ſhould get in there; and how, being there an 
Animal could Live with ic ſo long. 1 | 


CIL 1. On the Borders of Ttaly a Marrain infected the Cattle, which ſpread 

ather into Ewitzerland, the Territories of Wirtemburg, and over other Pro- 4 Murrainin. 

vinces, ard made great DeftiuCtion amonęſt tte Cotte The Contagion 7 Cs, 
to Propagate ir ſelf in the form of a Flne-Mift, that fell upon thoſe Dy Dr. Win. 

altures where the Cattle Grazed, inſc much that whole Herds have returned R 

Home Sick; being very Dull, Forbearirg their Focd, moſt of them would 

le away in 24 Hours. Upon Diſſections were diſcovered large and Cor- 

upted Spleens, Sphacelous and Corroded Tongues, ſome had Angina Maligna's 


Thoſe 
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Thoſe Perſons, that careleſly gang their Cattle without a due reſpett t, 
their own Health, were themſelves Infected, and dyed away like their Beaſts 
This Contegion may probably proceed ftom ſome Noxious Zxbalations thrown 
out of the Earth, by 3 Diftinft Earthquakes pe ceived here and in Our 

Neighbourhood in the ſpace of one Year, | 4 
The Method of Cure was thus; as ſoon as ever there was any *uſpicion 
of the Contagion upon any one of the Herd, the Tongue of that Beaſt was 
carefully Examined : la caſe they found any Aptha or Hliſters, whether 
White, Tellow, or Black, then they were obliged to rub, ſcratch and tear the 
Tongue till it bled, then they wiped away the Blood, and Corruption with 
new unwaſhed Linen; This done a Lotion for the Tongue was uſed, made 
of Salt and good Vinegar. The Antid:te for the Diſeaſed Cattle, and the 
Medicine for the Sick was the ſame; viz. Take of Soot, Gun-Powder, Brine 
ftone, Salt, Equal parts, and as much Water as is neceſſary co waſh it down; 

| give a large Spoonful for a Doſe. +4 

pr. x red. 2. I am aſſured, by two ingenious Travellers, that this Contagion reach'd 
Slare, i5. P. the Borders of Poland, having paſſed quite through Germany; That it 


t 
mass obſerved to make its Progreſs daily, ſpreading near two German Mile h 
in twenty four Hours; that it continually without Intermiſſion made Pro- 
greſſive Voyages, and ſuffered no Neighbouring Pariſh to Eſcape, fo that 0 
it did not at the ſame time Infe# Places at great Diſtances, that Cattle ſe. 
aured at Rack and Manger were equally Infected with thole in the Field, 
It were worth conſidering whether this Infe&;on is not carried on by ſome 
Volatile Inſe&, that is able to make only ſuch ſhort Flights as may amount ſ 
to ſuch Computations. | | . 
a CIII. Dogs are ſubje& to theſe Diſeaſes. 1. The Hot Madneſs, which is $ 


of Dogs; By Incurable; they fly upon every thing, and can hold out but 4 days. 2 
SirTheodore The Running. madneſs, which is likewiſe Incurable; they fly only upon 
pow gre” Dogs, and that by Fits, and may ſomeimes hold out vine Months. 
La Rage Mue, which is a Diſeaſe that lies in the blood. 4. The Falling mat 
eſs, which Seiſes on the Head, and is a ſort of Hpilepſſe. 5. The Blafin 
or Vitbering; this lies in the Bowels, which ſhrink up exccedingly. 6 
The Slzepy Diſeaſe which comes from little Worms in the Mouth of the 
Stomach, theſe Dogs die Sleeping. 7. The Rbeumatick Diſeaſe, this Smells 
the Head very much, and makes the Eye Yellow. In theſe five later Dif 
caſes the Dogs will not Eat, (nor at any time when they are Sick, ) but 
they Live eight or nine Days without Hurting any Body, and then die of 
Hunger. | | y bg! 
The two firſt are Catched by the Breath of Dogs being together, 18 
in the Plague among. Men: the latter are likewite Contagious, but Cu- 
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CIV. The Fore-ſeet of a Rat reſembleth thoſe of the Caffor; The Hair is 05/crvations 
alfo ſome Fine, ſome Courſe, as in that Animal; the Tail Scaly, with Hairs Hoa. 7 
detween every Scale, like the Caſtors, which ſhews theſe two Animals to Rat; Dy bir, 
he ſomething a-kin: and indeed the Water-Rat comes very near to the «,155.p.554. 
Beaver, and makes its Holes in the Bank fides of Ponds afrer the ſame 
manner. | 

The Penis in the Rat has a particular Paſſage near the Navel, as in Squir- Fig. 247. 
rel, and not at the 4nus, as in the Caſtor. 

The Liver is full of little Specks, as big as Pins heads; which are the lit- 
tle Glands thereof. - 

There was no Gall Bladder, but 2 Ductus Fellens, poſſibly the Bladder was 
incloſed in the Parenchyma of the Liver, as it is in ſome Animals. Uo 

The 2 was much larger than the Stomach, and in ſhape like that of 
the Caſtor. | 

The Tefticles lay not behind, but in the Groins on the Os Pubis. Theſe were 
like a bottom or Skein of Thread Rumpled up together, which was Viſible 
through rhe Coats of the Teficle. This Thread continued of near the ſame 
fize in the Epididymides, only towards the Deferentia it grew larger. 

It was render, and not cafie to be unraverd ; fo that I could not draw- 
out above three Quarters of a Tard. 4 

The Proftrate la under the Spermatick Artries. 

The Kidneys were Whitiſh, with their Succenturiati. | 

At the Neck. of the Bladder were inſerted the Veſcula Saminales; Tran- 
ſparent and filled with the Semen. 5 | 

Toward the end of rhe Fenis, which had a Bony Griſtle, were two large 
Glands emptying themſelves near the End of the Penis, and contained a 
Subſtance like Cream, as in the Dormouſe; obſerved by Swammerdam. | ; 

4 4. The Kidngs, a a. the Renes Succenturiatig bb. the Lyeters; c c. the 2 
Crural Veins and Arteries, D. the Arteria Magna, e. the Vena Caua, F. the : 
Bladder ; gg. the Spermatick Veſſels, Veins and Arteries ; b b. the Teftes, with 
the Branches of the Veins and Arteries; i i. the Epididhmides; k k. the De. 
farentia, I, the Penis; mm. the Leſcula ſeminales ; nn. two Glands, from 
whence a thick Juice might be preſſed out; o. the Balanw. 4, 
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CV. 1. The Sable. Mice (which were firſt obſerved in Lapland about sable wice, 
Thorne Er near as big as a little Squirrel: their Skin ſtreaked, and t. 2 23. 
ſpotted black and light-brown ; they have 2 Teeth above, and as many under, p. 110. 
very ſharp and pointed; their Feet like thoſe. of Squirzels, they are ſo Feirce, 
and angry, that if a ſtick be held out at them, they will bite it and hold 
it ſo falt that they may be ſwing d about in the Air; they are fat and thick 
and without any Tail, | 


* 
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In their March they keep a Direct line, generally from North Eaſt to Sol 
Veſt, and are innumerable Thouſands in each Troop, which for the moſt par 
is2 Square: they March by Night, and in Twilight, and lie Still by Dar 

The diſtance of the Lines they go in is of ſome Ells, and Parellel to each 
other. If they meet any thing that might ſtop them, they avoid it not, tho 
it were a Fire, a deep Well, a Torrent, Lake, or Moraſs, but without any 
Heſitation Venture through, and by that means many Thouſands of them 
are deſtroyed. If they be met Swimming over Lakes, and be foiced out ol 
their Courſe, they preſently Retutn into ir again; when they are met in 
Woods or Fields and ſtopt, they ſet themſelves upon their hinder Feet like 
a Dog, and mike a kind of Barking or Squeeking Noiſe, leaping up x 
8 as a Man's Knee, defending their Line as long as they can: and, if x 

laſt they be forced out of ir, they Creep into Holes, and ſet up a Cry 
founding like Bzabb, Biabb. They never come into any Houſe, nor meddle 
with any thing that is Man's Meat; if a Houſe happen to be in their Way, 
there they ſtop till they Die, bur through a Stack of Hay or Corn they wil 
Eat their Way; when they March through a Meadow, they endamage it 
much, by Eating the Roots of Graſs, but if they Encamp there by Day, 
they quite ſpoil it, and make it look as if it were burnt, or ſtrewed with 
Aſhes. The Roots of Graſi, with Rotten Wood, and the Inſe&s in it, are their 
C hief, if not only Food. 

Theſe Creatures are very Fruitful, yet their Breeding does not hinder 
their March, for ſome of them have been obſerved to carry one Young 
One in their Mouth, and another on their Back. 

It is reported that ſome Poor Laplanders have Eat ſeveral of them. and 
found their Fleſh to Taſte like Squirrels : Dogs and Cats Eat only ths 
Heads, and Birds of Prey only the Heart. During the Vinter they lie 

under the Snow, and have their Breathing Holes upon the top of it, as 

Hares and other Creatutes uſe to have, The Countty People are vety glad 
of thoſe Gueſts, foretelling there will follow great Plenty of Game, as of 
Fowls Squirrels, Lo-Cats, Foxes, Cc. where of late Years there has been 
great Scarcity, being told by ſome old People that theſe ſort of Creatures 
were ſeen in Lapland. about 20 or 30 Years before, and that thereupon they 

had Abundance of ſuch Game. | Jug | 
2. Theſe Mice are the ſame with thoſe called Mares Norwegici, deſcribed 

by Olans Wormins in his Muſeum. | 5 

Ge an CVI. Take Bever Stones, and get the Milk out of them as clean as you 

ig Caſtore- Can, then ſet upon the Fire a Skillet or Kettle with Water big enough to con. 
en f foi. tain the quantity of Stones you have to Cure: let the Water Boil, and put 
into ir halfa Shovel-fall of Clean Wood Aſhes, then tie the Stones to- 
ether in Couples, and pur rhem into the Water, and let them boil therein 
or half a quarter of an Hour, then rake ſome Birch Bark, and lay it on the 
Fire, and let the Stones be well Smoaked over it for the ſpace of an Hour 
untill they are well dried in the Smoak, then hang them up in a Kitchen, ot 
in the Air, for a Week or mote, until they are perfectly dry and hard, a 
which they may be packed up in a Cask, or otherwiſe for we 
3 


— 
d. p. 112. 
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CVIL, That the Teficles of the Animal in New England call'd Musk-qnaſh, 12 vos. 
go ſmell ſtrong of Musk (as Mr. Joſſelin faith,) is moſt certain: For, | have — 2 255 . 
known K. them kept a long ime in ones Pocket, till they were be 
come hard and black, and yet Smelt as ſtrongly as at firſt, which in my New Bog- . 
Opinion was nothing inferiour to the Scent of that which is commonly nn. 
ſold for Musk in the Shops. I remember, that one of our Seamen, being 
laid to Sleep too near the Fire place, with one of theſe dried Teflicles in 
his Pocket, it happened that a Coal burned through his Breeches to ir, and 
made ſo great a Scent of Musk, that he might eaſily have been ſmelt a good 
way off. 

This Animal deſczves to be further enquired into, eſpecially if what M. 
Thevenot relates be true; viz. That Mnsk is nothing elſe but the Teflicles of 
2 Beaſt ilke a Deer, found in China, in the Province of Honan. 


CVIII. The whole Shape of this Animal (which by ſome Authors is called n. be pon 
Tajacu) was ſuch, that we may eafily reduce it to the Swine-kind, as plainly Bs. as. 
2ppears by the Figure: but it was much leſs than our uſual Hogs, for from 3 B. 119%. 
the End of the Body, where the Tail ſhould be, to the top of the Head be- Tyi-n,o.153. 
tween the Ears, were 2 Foot and 2 Inches, from thence to the end of the Noſe *: 359. 

11 Inches. The Girth of the Body 2 Foot; the Girth of the Neck 16 Inches 2g. 248. 

of the Head, in the largeſt place, 18 Inches; and of the Snout 12 Inches: | 

For the lower Jaw in this Mexico-Hog was more Protuberant, and the 

Head leſs tapering than in our Swine, and in the Sceleton appears much 

like that of the Baby Rouſſa, only it had not thoſe Teeth ; and the Neck ap- 

peared ſo very ſhort and thick, not from thoſe large Glunds, which in ſome 

of the Swine kind do ſo ſtuff out their Necks, but from the ſhort turning 

upwards of the Vertebra of the Neck, which were kept ſo cloſe to the Body, 

by the Inſertion of that ſtrong Ligament into the Poll from the Back, which 

in Animals that are Prono Capite, is of extraordinary Uſe; and much adds 

to the Strength of this Animal. The Colour of the Body was Griſly , be- 

ing beſet with Brifles, which were thicker than thoſe of a Hog, and leſſer 

than thoſe of a Hedge Hog; but like thoſe of a Hedge Hog or the Dnills ofa . 

Porcupine, they were Variegated with white and black Rings. The Belly was 

almoſt bare. The Briſtle; on the Sides were ſhorter, and gradually increaſed 

in length, as they approach'd the Ridge of the Back ; where ſome were 5 In- 

ches long, Between the Ears, on the Head, was a large Tuft of theſe Bri- 

les; which were for the moſt part Black, The Ears were abaut 2 Inches 

long, and pticking up; the Eyes (as they are uſually in gs) but ſmal) ; © 

for the Tower Canthus to the End of the Noſe, 6 Inches; the Noſe like 

that of a Hog, the Mouth not large, the fide of the lower Lip made ſmooth, 

as it were by the Rubbing of a Tusk in the upper Jaw ; the Feet and 

Claws perfectly as in common Hogs, only the upper Claws on the ſame 

Foot proportionably longer, being one Inch and a Quarter long, whereas 

the True-Claws were ſcarce one Inch and an Half, It had no Tail. But g. 2507 
Vol. II. T tttt what 7 
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what is moſt particular, and Differences it from any other Animal I kygy 
ot in the World, is the Feet, or Navel, or Foramen rather, on the hinder 
part of the Back. | 
Theſe Animals are bred in New-Spain, Nicaragua, Terra Firma, and Bra. 
file: They are uſually mer with in the Mountains and Woods, and go in 
Herds together. They Feed on Roots, Acorns, and Fruits; but, as the gte 
elt Delicacy, they Hunt for all manner of Poy/onous Serpents, and Toads , arg 
having caught them, holding them with their Fore-Feet, with a great deal 
Hiſt. anim. of Dexterity, with their Teeth they ſtrip off their Skin from the He d tg 
erica the Tail, then greedily Devour them. Foffea ( faith Fo, Faber, who had 
the Account from F, Gregorius, who often has ſeen them, and lived in thoſe 
Parts 24 Years) Radicem ſeu certa Arboris Corticem fibi notum quarit, quen 
comedit, ne Venono inficiatur; & bac vatione optime Nutritur. Creſcit c Augeſit, 
When they are made tame, they will feed on any thing; but naturally 
they are very Fierce. 
videus Remarks that the Swine, which the Spaniards left on the Iſlands of 
St. Domingo, St. Foannes, and Jamaica, Multiplied and Encreaſed ; but thoſe 
in Terta Firma durſt never go in the Woods, but were deſtroyed by the Lion, 
Tigers, and Lupi Cervarii: Yet in theſe Woods there are great Herds of theſe 
Tajacu's that can make their Party good with the Fierceſt of them. If any 
be Wounded, preſently he gets to his Aſſiſtance a great Number of his 
Kind, and never leaves till he has Revenged the Injury, or is Slain, They 
are always at Enmity with the gers; and there is often found the Body of 
ger and abundance of theſe Tajacu's Slain together. If they 155 a Man, 
they will fiercely ſet on him, and his beſt Eſcape is to get up a Tree, which 
they will moſt furiouſly aſſault with their Teetb z nor will eafily leave him, 
till forced by Hunger, or Slain by him, by Club, Darts, or a Gun. If they 
bunt them, their Dogs are often torn in pieces by them. Their Fleſh is 
Efteemed very good, and much defired by the Inhabitants. They have 
but a very little Fat. Our Subject had ſcarce any. 
We come now to the Anatomy ; having therefote divided the Muſcles of the 
we took notice of the Remarkable Structures of the Stomachs ; for it 
Fig. 253. had three. Into the middlemoſt was inſerted the Oeſophagus, or Gullet; which 
we therefore ſhall call the Firft Ventricle, or Stomach. From this, on one hide 
was a large Paſſage into the Second, which Pouching out had its two Ends 
winding like a Horn, and on the other fide of the Firſt or Middle-Stomach 
was a free open Paſſage into the third, which Emptied it elf into the Duode- 
„„ um, The Firft Stomach was lined within, with a white thick hard Mem 
Pig: 254+. aue; almoſt like the inward Pellicle of the Gizard of Fowls z with which 
none of the other Stomachs were endowed. For. the Inward Surface of the 
Second was ſmooth and ſoft, its Membranes thin, and more inclining to the 
Common make of that of Carnivorous Animals: The third ſomewhat like this, 
but "thicker and rimpled within, with large Plice or Folds, Dr. Grew takes 
| — Notice that in the Common Hog, againſt the Hlorus, ſtands a round Caruncle, 
* as bigas à ſmall Filberd Kernel, like a ſtopple to the Pylorus, for * 


/ 


( 875 ) 


(as he conjectures) a too Sudden and Copious Itruption of the Aliment. This = 
is ſufficiently Provided for in our Subject, by the great ſtreightning of the 
Pylorus here, and the great Aſcent it muſt take, before it can go out; which 
may be the Reaſon too of Natures making theſe ſeveral Cells, or Partitions, 
for the better Digeſtion and Maceration of the Food; for, it being Frugivorous 
Graminivorous, and Carnivorons too, the Stomachs are ſo contrived, that as 
the Firſt here by its Inward Pellicle ſomewhat reſembles that of Birds that 
are Carpophagous, ſo the others thoſe of Quadrupeds. 

The Small Guts, which in other Animals, being faſtned to a large Meſen- 
tery, uſually do hang down, were here Cloſer gathered, by the ſhortneſs of 
this Membrane, to the Spine : and the Colon, which in others is ſufpended, 
here by its Peculiar ſtructure lies Looſe, and falls down; for the Duodenum, 
arifing from the Pylorus with a ſhort turn, and the other Small Inteſtines, 
made abundance of Convolutions and Windings. And altho' the Meſentery 
was but very ſhort from the Spine, and irs Circumference ſeemingly but ver 
little; yet in this Compaſs it contained 27 Foot of theſe Inteftmes , for fo 
much they meaſured from the Hlorus to the Colon. The Colon was not fa- 
ſtened to the Periphery or Rim of the Meſentery, as ordinarily : but arifing 
from the Centre or middle, made a Spiral Line, irs End hanging looſe, and its 
turnings cloſely united one to another by Membranes. This Colon was very 
large, in reſpe& of the other Guts; and, as I meaſured it, it was 9 Foot long. 
It had a ſhort Cæcum, but pretty Wide, and filld with Fæces. What Dr. 
Grew obſerves, that *ris peculiar ro the Cæcum of a Hog, and that of a 
Horſe, to have the ſame Structure with the Colon, is true here too: And 
it may be reckoned as an Appendix of the Colon. The Meſaraick Veſſels were 
alſo extraordinary; for here we obſerved a large Vein and Artery, running 
a ſmall and equal Diſtance from the I»tg/tines, and from them arifing an 
infinite Number of leſſer, but Straight Veſſels, which going Regularly to 
the Guts, ard in great Numbers, aftorded a very pleaſant Proſpect. 

The Spleen was about 10 Inches long almott, almoſt of the fame breadth 
7 1 6 and in the middle was one Inch and half broad; it was of a 
Lead-Colour, a little Speckled or Marbled. The Liver conſiſted of 4 large 
Lobes, and was of a dark red Colour; it appeared plainly Glandulous ; ahd 
had no Veſica fellea, but it had a Ductus Bilarius, which went from the Li- 
ver to the Duodenum as uſually. The Pancreas was about 5 or 6 Inches 
long; and was made up of ſeveral Glands, | 

he Teffes were two Inches long, larger at the upper end than the lower, 
and in the middle about an Inch broad; they were placed in the Scrotzny, 
Their Colour White, their Structure cloſe, ſo that the Veſſels, which com. 
poſed them, did not ſo plainly appear as in an Ordinary Boar, Notwith- 
ſtanding which no doubt their whole Compages was Vaſcular, tho? here 
cloſer wronght together, and united. There Uſe is to Prepare the Semen; 
_ is conveyed thence by the Vaſa Deferentia to the Veſcula Setrina- 

i. | 


Fig. 25 2. 
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Theſe Deferentia ariſe near the lower part of the Tales; and are ſo Infer. 
ed, that they might alſo equally empty themſelves either into the Ve 
Seminales, or Urethra. The Veficuls Seminales were 11 Inch long, in ſome 
places ; in others half an Inch broad. 

Tho? call'd Veſculæ, yet here they appeared more Glandulons, nor was 
their Cavity any thing confiderably large. The common Orifices to them 
and the Vaſa Deferentia, made a riſing in the Inſide of the Urethra , which 
de Gaaf calls Caput Gallinaginis 

In other Animals at this place is ſeated that Glandulons Body, called the 
Proftate : But the Veſcula here being ſo Glandulous, poſſibly they may per. 
form their Office; unleſs we ſhould aſcribe their uſe to thoſe two Gland 
which lay on each fide the Urethra, and emptied themſelves, with two Ori. 
fices, near the Root of the Penis. Theſe Glands were Cylindrical of a Whi. 
tiſh Yellow Colour, an Inch and half long, and 4+ of an Inch in Diameter. 
Their Subſtance cloſe, like that of the Teftes, and no perceptible Cauity 
within, and they lay along the outſide the Urethra, reaching from the J,. 
culi Erectores Penis, to the Glandulous Veficuls before deſcribed. The Veſ- 
cules Seminales heing Glandulous mult therefore ſecrete ſome Juice, which in 
all likely hood is ſome ways ſerviceable, tho* not Principally, in Generati n. 
The Penis was a long flender Body, made up of ſeveral Muſcles, whereof 
two were very long. The Veſca Urnaria or Bladder, of Urine, was rounder 
than in ſome other Animals, where uſually tis more Oblong, The Ureter: 
were inſerted at the Neck of the Bladder, not Sides, as in ſome. 

In the Thorax we were ſurpriſed at the ſtrange Formation of the Artoia 
Aorta, which as it deſcends along the Spine in all other Animals, I have 
obſerved its Trunk is almoſt of an equal bigneſs, only a little tapering 
downwards: But here, between the Heart and its Branchings into the Tix 
Arteries, we found 3 large Swellings out. The largeſt was that neareſt 
the Heart, which after a {mall ſtraightning again emptied ir ſelf into the 
Second; which, though ſomething leſs than the Firſt, yet was much larger 
than the Third, which was near the Diviſion of the Aorta into the Rani 
| Tliaci, Two of theſe Swellings I opened, and found within ſeveral urequil 
Cells, or Hollows, but withal could not perceive but the Membranes here 
were altogether as thick, as where the Artery was nothing extended. But, 
this being the only one of the Kind I have diſſected, I know not how far 
it may be Preternatural. 1 | 

The Aperture of the Eye was but ſmall, as in the Hog kind; the Men- 
brana Niitans, Plainer than uſually iu Quadrupeds, which might be con- 
venient, fince, wallowing in Mud, they might the better rub off any Filth 
that might happen there; the Muſcles not ſo diſtinct, as in ſome Brutes, 
and hence the Motion of their Eyes not fo Quick nor Regular, the Fup!! 
round, the Optick Nerve inſerted almoſt in the Axis of the Eye, and on 
as infide made a ſmall Dint, the Choroides of a Pale Violet, ard browniſh: 
.olour. | 
Juſt on the Ridge on the Back, over the hinder Legs, is ſeated a _ 
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lus Body, which all Authors call the Navel. It is ſo covered by the 
long Briſtles there, that ir was not to be obſerved, but by opening of 
them with the Hand: And then you ſhall find a ſmall Space there almoſt 
bare ; only beſer with fewer, ſhorter and finer Hairs; and in the Middle 
of it, the protuberant Orifice of the Gland, by which ir diſcharges it ſelf of 
the Liquor, which is ſeparated by it within. This Orifice, or Foramen, 
had its Lips a little Reflected and Protuberant, above the Surface of the 
Skin. It would eafily admit of a large Probe, which | could turn into 
ſeveral Parts of the Gland. Upon a gentle Preſſure with my Finger, I 
could obſerve a ſmall Quantity of a white yellowiſh Juice, and ſome partof 
it of a little darker Colour ; which yielded a very pleaſant and agreeable 
Scent, and was Judged by my ſelf, and ſeveral others who ſmelt ir, to be | 
much like that of Musk or Civet. The Gland it ſelf was ſeated between Fg. 251. 
the Skin, and ſome Part of the Panniculus carnoſus : For in the Middle of 
that Part or Surface, which reſpected the Back, *rwas bare, and not cover'd 
with that Mnſcle, but only the Edges of it encloſed within it; ſo that in 
taking oft the Skin, the Gland too, as ] have obſerved, could not eaſily e- 
ſcape, but go with ir. However, this Muſcle may be aflifting to ir, by its 
Contractions, in preſſing out of its Liquor, as the Sphin&er Muſcle is to 
thoſe Scent Bags, placed at the Extream of the Redum ot other Animals. 
This Gland was conglomerated, or made up of ſeveral minute and ſmall 
white Glandales; it had no conſiderable Cyfis, or Cavity within; but like 
the Pancreas or Salivatory Glands, it had abundance of Secretory Ductus s, 
which terminating at lalt in one, diſcharged its ſeparated Juice by a com- 
mon Oc fice. 

This Orifice, having ſomething of a Reſemblance of a Navel, has impo- 
ſed almoſt upon all who have writ of this Animal, (and have only ſuper- 
ficially viewed this Part, without examining any thing further, ) to be- 
lieve it an Umbilicus, and thoſe who have deviated from this Sentiment, 
have been as uuhappy, in delivering altogether as abſurd, and extravagant 
Conjectures about it. 

But there is nothing I can parallel this Gland with, more than thoſe ſcent pio, Nat. 
Bags, or Scent Glands, | have formerly mentioned to be in other Animals. — 
This I firſt took notice of in Pulecats, in which, juſt at the Extream of tbje 
ReQum, were placed 2 Bags fild with a craſie and whitiſh Liquor, whoſe 
Stink was ſo very great, that I could nor well endure the Room, till I had 
removed them, and then the whole Body ſeem'd very inoffenſive. The 
lame | have obſerved in abundance of other Animals; as in ali the Pole- 
cat kind, in our common Cats, in a Lyon; in Dogs; in a Fox, &c. Thoſe 
Bags in the Civet Cat, or Hyena Odorifera, are nothing but the ſame; as are 
likewiſe thoſe of a Mn/kquaſb mentioned above: For they are not the i- vid. cop. 
cles of that Animal, for having ſeen the Skins here in Town, and thoſe Musk- 5 CVII. 
cods, I find them to be only theſe Scent bags. So the Caftorenm we have in 
our Shops is not the Stones of a Bever, as formerly reputed, but of the as 


ime Nature altogether with our Scent Bags. 28 5 Ang VI. 


„ 

And indeed in moſt ſpecies of Animals there may be obſerved ſomething 
the ſame, or analogous to it, which gives them their peculiar Fetor;, or 
Smells, Thus 1 have obſerved in Reptiles, as in the Rattle-Snake, in Viper 
in out common Snake, Cc. two long Bags in the Tail, which empty their 
ſcetid Liquor, near the Verge of the Rectum. But in all Animals, I find 
not theſe Bags or Glands ſeated here, but in ſome, in different parts of the 
Body: In Fowl and Birds, in the Ramps you will meet with two Glangs 
which have 3 Pipes, or Secretory Duflus, arifing on the Top of it, above 
the Surface of the Skin, which diſcharges a fœtid Liquor. I find theſ 
Glands the largeſt in Geeſe and Duck Kind, which uſe the Water; and 
any one at the Table, by taſting, may perceive in a Duck how ſtrong ſcen:. 
ed they be. In Turkeys tis leſs glandulous, but they have a larger (fit 
within. In the Offtridge indeed, I did not obſere ir on the Rump, by; 
ſomething higher on the Back, where it made two Bunchings our, and un. 
der the Skin I found a Cyffis filbd with a concreted yellowiſh Juice. This 
ſomething approached near the place where was ſeated the Gland in out 
Mexico-hog, which I call the Scent-Gland, and it yielding ſo grateful a Per. 
fame, ( for ſo it was eſteemed by my ſelf, and ſeveral others who ſmelt it) 
from it, I have named it, the Mexico Musk-bog, But this is remarkable, 
that as our Musk bog has its Scent Gland ſeated on the Back, ſo the Garelli, 
or Musk-Deer, has his Musk-bag on the Belly, near the Umbilicus. Every ore 
-obferves what an horrid Stink the Urine of Cats will make where it 
lights; perhaps in rendring their Urine, at the ſame time they may emp- 
ty their Scent bags ſeated at the Recum, which mixing with ir, in a great 
Meaſure, may give it its ſtrong Fœtor. So the ſame of Rats, of Mice, of 
à Fox when hunted, Cc. 

No Author indeed has called the Scent of this Animal a Perfume; 
On the contrary, they have all branded it as a Stink : But even the 
Beſt Perfumes ſometimes make the greateſt Stinks Civet, nay Muk it 
ſelf, when freſh and green, and in large Quantities, are no ways agree. 
able, bur very offenfive to the Smell, as many have obſerved : And 
what is more too, ſuch as Ambergreaſe at the firſt, as Gull. Liſo Aﬀure 
us. 

Our Tajacu therefore, when young, and when but a ſmall Quantity 
of this Liquor is ſeparated by this Gland, may afford but little or no 
Scent; and Foxes, till they are well Grown, do not much ſtink ; but 
afterwards, when in great Plenty, this Juice is voided, by its Copt 
-onſneſs, and being thin and fluid, and ſo more Vapourable, it may 
ſtrike our Organs with ſuch brisk and nimble Strokes, as to Create 2 
Pain; whereas a more leiſurely Appulſe of its Particles from a leſſet, 
and concreted Body, may give a Pleaſure. So onr Tajacu, when this 
Gland does very liberally diſcharge its Liquor, may be thought to ſtink; 
and yet this Stink in Time may become a Perfume. Thus that feetid Liquor 
in the Scent-bags of a Feefil, having formerly put it on a Paper, — 
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kept it a little while, afforded me a pleaſint Smell, Why therefore we per. 
ceived no Stink at firſt, upon the Diſſection of this Gland, but rather a 
ſweet and pleaſant Smell, (if it is otherwiſe in the Countries, where they 
breed, this may be the Rea ſon, becauſe it had been dead ſome Days, before 
| examined this Part, and then | found but a ſmall Quantity of an incraſſa- 
ted Liquor there; rho' | multi acknowledge, that I was informed, that when 
it was alive, it was obſerved by the Family where twas kept, that where- 
ever it went it left a good Perfume behind ir. This I am ſure of that when 
"was dead, and obſerved by me, and ſeveral others, it yielded a fragrant 
one; which I think is ſufficiept to juſtify, or at leaſt to excuſe the Name 
[ have given it. | 

We further obſerved, that the Cranium ſeem'd entire, without Sutares : 
From the Noſe to the End of the Pole, 8: Inches. Here the Craninm grew 
very narrow, and then did ſpead it ſelf again Triangularwiſe, and behind 
made a large Hollow where it reſpected the Back, and where were infert- 
ed ſtrong Muſcles, and the Ligament from the Back, I formerly mentioned, 
by which Means the Head is ſo kept ſtraight up, that when Alive he ſeemed 
to have but a very ſhort, if any Neck at all. The Porus Auditorius, or 
Paſſage to the Ear, was ſomething Remarkable, being placed near the Pole. 
In the upper Faw before were four Teeth, or Inciſores, a little further, was 
placed a large flat Tusk, N and ſtanding outwards; and be- 
yond that, of each Side, fix Double Teeth, or Molares. The lower Faw 
was 6 Inches long, 14 broad at the firſt double Tooth, of which there were 
6 of each Side. The Bone of the lower Faw here, from the Dentes Molares 
to the Inciſores, ſeem' d ſpongy and curious; and the Tusks in this Faw 
— _—_ out; as were one or two of the Inciſores, which in all were a- 

ut four. | 

There were 7 Vertebræ of the Neck, which meaſured in Length 44 Inches; 


ſecond had a broad large Spine, the 3d, 4th, 5th, had no Spines, the 6th, 
and 9th, had large Acute ones. There were 19 Vertebra of the Back; the 
Hines of the firſt, 2d. and 3d, were about 3 Inches long, but they „ 
creaſed, as they Approched the Tail. The frf Vertebra of the Os Cocct-. 
gis, was 2 Inches long, but I thought, that ar firſt it might have been ſeve- 
ral, though now it was but one Bone. There were about 6 Vertebra more, 
which ran no farther than the Extent of the Os Iſchii. There were 14 
Ribs of each Side; the Os Sterni jutting out about an Inch beyond the Set- 

ting on of the firſt Ribs. | 
The la was 5 Inches long, the Os Femoris of the Fure- 57 Inches 
long; the Os Tibia of the Fore foot, about the fame Length in the whole; 
but from the Juncture with the Os Femoris to the Os Metatarfi, was but 4 
no from the Juncture with the Thigh bone, ir jutted out farther, as in 
the Figure. The Bones of the Tarſus were 5, of the Metatarſus 3, about 2 
Inches long z the Bones of the Digit i 9, there being 2 to each Claw, and 3 
to each Fore-foot, The Os Femoris of the hinder Foot, was almoſt 6 
biches long; and near its Juncture with the Os Tibia it had a ſmall Dems, 
e 


The firſt or Atlas, had two broad tranſverſe Proceſſes, but no Spine; The Fig. 249. 
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like the Patella in the Knee of a Man. In the Leg here were two Bones; 
the Faſile Majus and Minus, 5 Inches and a half long: But this Pa nin 
the Fore-Leg was only a fingle Bone, though in a Dog, a Monkey, ang 
ſome other Animals, there are two Bones in the Fore Leg likewiſe, The 
Os Calcis was almoſt two Inches long ; and there were. four other Bones 
of the Tarſus or Inſtep. The Metatarſus, or Foot, was compoſed of 4 Bones; 
and the two innermoſt much the largeſt, being 2+ long; there wete 4 
Digiti, and ineach 3 Bones, whereof the laſt was covered with a Nail. 

of the fl. Fig. 248. Repreſents the natural Shape of this Mexico. bog, aud the Line 

gures. a, points to the Scent Gland, NY 

mY 3 ig 249. The Sceleton, a. the Fore Teeth, b. the Tusk, c c. the Gringer, 

r Molares d. the Lower Faw, e. that Part of the Lower Jaw which wx 
Carious, f, the Cranium, g. the Orbir of the Eye, 5. the Porus Auditorin, 
or Paſſage to the Ear, i. the Triangular Expanſion of the Craninm back- 
wards, k. the Vertebre of the Neck, II. the Vertebræ of the Back and Loyns, 
m. the Vertebra of the Os Coccygis, un the Ribs, o. the Protuberant Bone 
of the Sternum, p. the Scapula, or Shoulder Blade, g. the Os Th, r r. the 
Os Femoris, or Thigh bones, . the Patella of the hinder Legs, t. the Tibi: 
of the Fore Leg, v. a large Protuherance of the Tibia, v. the Tibia, or Fo. 
file majus of the Hinder Leg, x. the Fibula or Fofile minus of the Hinds 
Leg, yy. the Tarſus or Inftep, on both Legs, z. rhe Calx or Heel, in the 
Hinder Leg, a 4 4. the Bones of the Metatarſus, or Foot, 6 & 8, The Digiti 

| or Toes, y J v. the Nails. | 

Fig. 250. Fig. 250. The Orifice of the Scent Gland, as it naturally appeared on the 
Outſide of the Skin of the Back: A little Space round this Orifice was al- 
moſt bare of Briſtles. 

Fig. 251. Fig. 251. The Scent Gland itſelf, which was conglomerated. 

Fig. 252. Fig, 252. Moſt of the Viſcera ; a. the Oeſophagus, or Gullet, ö. the Firſt 
Ventricle or Stomach, c. the 24. Ventricle or Stomich, d d. the Cornua or 
Horns of the 2d Stomach, e. the 3d. Stomach, f. the Horus, og g. the 
Inteſtina Tenuia, or ſmall Guts, þ h b. the Colon, i. the Cæcum, k. the Redun 
I. the Meſentery, m m. the Meſaraick Veſſels, u. the Pancreas, o. the 
Spleen, p. the Liver, 3. the Ductus of the Gall, from the Liver to the 

uodenum. 

Fiz. 253. Fig. 253. The Outſide of the 3 Stomachs, more in their natural Situs. 
tion; a. the Gula, b. the firſt Scomach, e the 2d Stomach, d. the 3d Sto. 
mach, e. the Pylorus. F f y. the Blood Veſlels. 

Fig. 254. Fig. 254. The Stomach opened; a the Oeſophagus, or Gula ö, the Entrance 

| of the Gula, or Guller into the firſt Stomach, c c. the Inſide of the firſt Sto- 
mach, which was inveſted with a ſtrong, thick, white, Pellicle or Mem- 
brane, d d. the zd. Stomach, e e. the 3d. Stomach, in which were remark: 
able ſeveral Plice or Folds. f. the Hlorus. 

Fig. 255. Fig. 255. The Genital Parts and the Bladder : a. the Bladder of Urine; 
b, rhe Neck of the Bladder, c c. the Ureters, d d. the Teftes, or Stones. ee. the 
Vaſa Deferentia, f f. the Peficuls Seminales, which here were Glandulous 
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the Caput - Gallinoginis, where the Veſcula ſeminales, and Vaſa Deferentia 
empty themſelves into the Urethra, þ b. al Glandulous Bodies, which 
poſſibly may be reckoned the Proffate. i. the Orifices, by which theſe glan- 
dulous Bodies empty themſelves into the Urethra. k. the Uretbra opened. 
J the Penis. n m. two Muſcles belonging to the Penis. n n. other Muſcles 
affiſting to the ſame. | ' s 

Fig. 256. The Heart, and the Anewiſmata of the Arteria Aorta, or great Fig, 256. 
Artery ; a the Heart, b b the Aſcending Branches of the great Artery, c. the 
deſcending Trunk of the great Artery, d. the firlt Anewiſma or Diſtenticn of 
the great Artery open, to ſhew its ſeveral Cells within, e. a fireightning of the 
Artery — the 2d Aneuriſma oper ed likewiſe, g. the 3d or imalleſt Anen- 
riſma, h b h. the Iliac Branches of the great Artery, - 


CIX. This Animal, which was brought alive from Virginia, bas many The Anato- 
Names given it by different Authors and generally by the Exgliſb it is Gedi, by 
called Opoſſum, or Poſſum. In Latin it is named Simi /ulpa, and <4 $5245 Dr. F,Tyſoa, 
as it it were of a middle Nature, between a Fox and an 4pe. Burt I think a Fg. 457. 
Denomination might be beſt given ir, from that particular wherein tis 
moſt diſtinguiſhable from all other Animals; which is that remarkable 
Pouch, or Marſupium it has in the Belly, into which, upon any occafion of 
Danger, it can receive its young; whence it may properly be named, Mar- 

85 Americanum: And I am apt to think it may be reduced to the Vermin 

ind. | ag 
lt meaſured from the Extremity of the Noſe to the Tip of the Tail, 31 In- 
ches, the length of the Head was 6 Inches, the Tail was one Foot long, the 
Neck and the Body was the Complent of the firſt Dimenfion, the Girth of 
the Body now dead, was 15: Inches, when alive and well, it ſeemed much 
thicker, The Fore Legs were 6 Inches long, the Hinder Legs but 4 Inches, 

The Girth of the Tazl, near the Root, was 3 Inches near the Tip but one 

lach. The Head about the Ears was largeſt, meaſuring on the Fore- head, 

from one Ear to the other, 3 Inches ; thence gradually 5 towards the 

Noſe, and more reſembling that of a Pig than a Fox The Apertures 

of the Eye lids were not Horizontal, but lying in a ſtreight Line from the Ears 

to the Noſe. and not large. The Ears were about an Ich and an half long, 

not ſharp, but of a roundiſh Figure. The Ri&us of her Mouth, from the 
corner, on one fide, ro the end of the Noſe, meaſured 2 Inches. 

The Fore feet had 5 long Claws or Fingers, equally ranging with one ano- 
ther, and a hooked Nail at the End of each Finger. The Hinder feet had 4 © 
Fingers armed with hooked Nails, and a perfe&t Thumb, ſer off at a Diſtance 
from the Range of the other Fingers, and as in a buman Body, this Thumb 
was ſhorter than the other Fingers, and had not a hooked or cutved promi- 
nent Nail, but a tender flat one, This Contrivance of the , Feer, and 
Nails, ſeems very advantageous to this Animal in climbing up Trees (which 
it does very nimbly) for preying upon Birds, whi 


it eats other thi nee 
eats things too. ingers, Toes, or Claws were naked, with- . +: 
out Hair, the Skin looking of a reddiſh Colour here, | 
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They were about an Inch long, and the Thumbs almoſt as long. Th. 
Palms of all, eſpecially if dilated, as it does in climbing, were large, but 
ſo contrived, as to be able to be contrafted, as in Walking. but, that they 
might here be better ſecured from Injury, I find at the ſetting on of each 
Toe, in the Palms, a protuberant, fleſhy and almoſt cartilaginous Body: 

* Feeding it ſelf, it makes uſe of the Fore-feet in bringing the Food to it; 

| outh ; as do the Monkey and Squwirrel-kind. The Tail was without Hur 
(only for a little way near the ſetting on) and tapering from the Rove tg. 
wards the Tip was covered with a Regular Order of ſmall whitiſh Scales; 
which for the moſt Part were oblongiſh Hexagons, between each of which 
one might obſerve a little Sin or Membrane, in which they are fixed. The 

Colour of theſe Scales makes the Tail to appear Whitiſh, tho' the Skin ſeem; 

| of a darker Colour. + | 
The Ears were alſo bare, and without Hair; And, although ſoft and 
flender, and in Colour and Subſtance almoſt reſembling the Membrane of: 
Bat's Wing, yet they were erect and of an oval Figure. I could not yer. 
ceive that cartilaginous Body, which uſually is to be met with in the Stn. 
Eture of this Part, ſo that, if it did at all enjoy a Cartilage, twas at leaſt much 
finer than in moſt other Animals. The Concha or Paſſage to the Forus 4 
ditorius, was very capacious. But *twas obſerved, that, when our Subj ed 
began to grow ill, the Verge or Rime of the outward Ear ſeemed to be crim- 
ped ; and, when it dyed, to be ſo fhrivell'd, as if burnt up, not making a 
ſmooth, but a jagged Edge. FED 
The upper Faw was ſomewhat longer than the under, the Noſtrils mere 
large, the Eyes black, ſmall, vivid, and exerted, when alive; now dead 
very much ſunk. The Neck was ſhort, and the Breaft broad. It had 
Muftachio's like a Cat. The Fur upon the Face was ſhorter and whiter than 
the reſt of the Body; on the Back and Sides it was of an Aſh Colour or 
dappled with black Hair in ſpots, intermixt with white, eſpecially on the 
Back; on the Belly *twas more of an Amber Colour. and of a darker on the 
Legs. The longeſt Hairs, which were ſtronger and courſer than the re, 
meaſured 3 Iches ; being white towards the Ends, bnt perhaps the Fur mij 
| vary in different SubjeQts. | 
Fi : At the Bottom of the Belly, in the middle, between the two Hinder Lai, 
8 258. we obſerved a Slit or Aperture, moderately extended about 2 Inches long; 
capable of a larger Extenfion, by dilating it with ones Fingers, even whe 
itt is alive. It can fo exactly cloſe and contract it, that the Eye does nt 
Fig. 25 7. Teadily diſcover it. On each fide of this Aperture there is a Reduplication 
of the Skin inwards, which forms a Hairy Bag: But the Hairs here are ſo 
thinly ſer, that almoſt every where you may obſerve the Skin. All Au- 
thors agree, that the uſe of this Bag, Pouch or Marſupium, is for the Fre 
ſervation of the young Ones, and ſecuring them upon any Occaſion of 
Fir. 260, Danger : And the Defign of Nature is admirable in forming and adapting 
5 1 * this Part ſo ſuitably to that End. There are two remarkable ſtroug Bone 
5. 15. not to be met within any other Skeleton, which from their Office I tale 


Leave to call Oſa Maſipialia, or Fanitores Marſupi, Theſe 8 
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here they touched one another, juſt at the Coalition of the Bones that form“ 
the Offa pubi; The other Extremes of theſe Bones were ſo diſtant from one 
another, that it meaſared 24 Inches. The Baſis of theſe Bones, where joined 
to the Offa Pubis, was + Inch broad, having 2 Heads, the larger lying near 
the Coalition of rhe Ofſa Pubis and the leſſer towards the Os Coxendicis; 
having in the Middle a Sinus into which was received a Protuberance of the 
Ofa Pubis. By this Contrivance it appears, there can be no Motion of theſe 
Bones, nearer or farther from one another, bur that they mult ſtand always 
at an equal Diſtance : Nor did I, upon Trial, find it otherwiſe, but obſerv'd 
they were capable of a ſmall Motion inwards, towards the Spine, and outwards 
from ir. Theſe Bones, as they aſcended from the O's Pubis, grew Slenderer, 
being about the Middle but 4 of an Inch broad: and they were each 2 In- 
ches, long. To theſe Bones there were beſtowed 4 Pair of Muſcles, and 
there was another Pair that did run over them, to which theſe Bones did 
perform the Office of a Trochlea. The firſt Fair of Muſcles (i. e. which frft 
came to be diſſected upon the Pronation of the Animal, and which from 
its Figure I ſhall' call Triangalaris) ariſes fleſhy from the Whole Length ofche 
internal fide of theſe Bones, and inſerted their oppofite Tendons on each fide 
of the Rima, or Aperture of the Mirſupium. Under Part of theſe Muſcles 
lay another, or a 2d Pair, flat and thin, having their Origin from-the upper 
Part of the Internal Side of the Oſſa marſupialia, and inſerting their oppoſite 
Tendons a little above the Tendons of the former Muſcles. The Ten- 
dence or direction of the Muſcular Fibres of this Pair, in Relation to the 
frſt, made a Decuſſation, The third Pair of Muſcles, we ſhall take Notice 
of, had their Riſe from the Fore-part of the Bafis of theſe Bones where they 
were joined to the Os Pubis, and were afterwards inſerted into the Eines 
Aera of the Thigh-bone. The Fourth Pair did ariſe from the external 
Side of theſe Bones near the Baſis, and are inſerted into the Fore-Part of the 
Thigh. Bone near the Middle. The laſt Pair of Maſcles ariſes more immedi- 
nely from the Marſupinm or Pouch it ſelf. For ſpreading their Muſculat 
Fibres all over this Bag, as they iſſue from it, by Joyning their Fibres to- 
gether, they more remarkably form a Solid Muſcle, which of each Side paſ- 
Ing ove the middle of theſe Bones, (i. e. in the Prone Poſture we are dif- 
i 
firſt 


ng it) at length were inſerted into the Spine of the Os Ilii. The two 
rſt of theſe Muſcles mult ſerve towards the Dilation or opening this 
pon ts ho or Pouch; For theſe Bones are a Fulciment or Baſis , their 
Articulation will not admit of a Contraction inwards or neater to one 
another, wherefore, when the firſt and ſecond Pair of Muſcles: act or 
contract, they muſt neceſſatily Open or Dilate the Mouth of the Mar- 
ſupium or Pouch. The third and fourth Fair of theſe Muſeles may ſerve 
to extend theſe Bones outwatd; fo that, when this Animal bangs by its 
Tail (as it does frequently) the weight of the Fetus in this Poueli by this 
Means will not preſs ſo mar upon the inward Viſcera. The Fifth- _= 

| nuunmu 2 


ftened to the upper and inward Edge of the Oſ Pubis, that at their Baſis Ng. 261. 
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laſt Pair, as they may ſerve to Dilate the Capacity of the Pouch it ſelf 6 
likewiſe may ſerve the better ro ſuſpend its Weight, when the Animal i; 
prono Capite , and if it gravitates too much, they may retraQ it up, and the 
eaſier, becauſe, paſſing over theſe Bones like a Pulley, their Force is more Aug. 
mented. The Antagoniſt to their Muſcles is the Spincter marſupiz, an Oval Se. 
ries of ſtrong Fleſhy Fibres, which ſerve to conſtt inge and cloſe the Orifice 
of the Pouch; which it does fo perfectly, (as I have already obſerved) that 
one would think the Skin here not to be ſlit. 
Fig. 259. The Fouch, or Marſupium it ſelf, was a membranous Body, not very thick 
4 © though conſiſting of ſeveral Coats: And is to be reduced into the Claſs of 
the Veſiculous Parts of the Body; which according to my Notion ate 
Part Muſcles, Part Glands ; and do perform the Office of both Motion and 
Secretion. For the Concave or Hollow of this Pouch (as I have remark. 
ed) was ſomewhat Hairy, and at ſeveral Places I could obſerve then 
Matted or Cling'd together by a yellowiſh Subſtance, which did Ouz: 
out of the Cutaneous Glands there; as under the Arm- pits of a Man, itis 
_ Obſerved. | 
This Liquor, thus emptied into the Pouch from the Glandulous Coat, | 
found was ſtrong-ſcented, and had more of the peculiar Fetor of this An. 
mal, than any Part befides : Being no ways grateful, but unpleaſant tothe 
Smell; as has been obſerved of this Creature when alive. Bur, after the 
Skin with the Pouch had been kept for ſome days, and was grown dy, | 
found ſo great an Alteration here in the Smell, that what before was ſo diſt 
greeable, now was become a perfect Perfume, and ſmelt altogether like Mul; 
which made me call to Mind what formerly I had Remarked of theſe St 
Bags in other Animals. And I am apt to think that *twas by Removing this 
vid. ſup 5 Marſupium, rather than taking away the Kidneys, that theſe Animals are made 
168, Edible, which otherwiſe ſtink ſo much, that the Barbarous Nations refuk 
them, as out of Lerius Fob. Faber takes Notice , for I could not ſmell in 
the Kidneys, or Fat about them, any thing ungrateful or ill-ſcented. This 
Marſupium had likewiſe a Muſcular Coat, befides ſeveral other Muſcles be. 
ftowed upon it, which we have obſerved already that gave it Motion. It had 
likewiſe a Vaſcular Coat too, being plentifully irrigated with Blood Veſſel; 
eſpecially by two large Branches, that came from the upper Part of 
the 1 and might be reckoned the Mammaria, as they are ſty led in otbet 
Anima ; | 
This Pouch was faſtened by ſeveral Membranes to the Muſcles of the 
Abdomen and the Skin, but ſo as I could ſeparate it for the moſt Part wit 
my Fingers. | | 
In this Marſupium, or Pouch, moſt Authors place the Mamma, a 
Teats ; and they tell very odd Stories about them: But upon what Ob. 
ſervation I could make, I did not find any Teats here; nor indeed could 
Ly them in the outward Skin, as is uſual in other multiparous An- 


; Poſſib) 
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Poſſibly this Subject never had a Litter 1 for want of drawing they 
might be leſs, ſo as to Eſcape our View. The Male alſo, (if we may be- 
lieve Piſo, or the Author of the Preſent State of his Majeſty's Territories in 
America, has ſuch another Purſe under his Belly, and takes his Turn to carry 
the Young ones, to eaſe the Female, 

This Contrivance of Nature for Securing the Young ones from any dan- 
ger, till they are able to ſhift for themſelves, I think is not to be Pa- 
_ in any Species of Animals, at leaſt of the Quadriped Kind, be. 

es 


Fiſh, that upon any Storm, or Danger if purſued, rhe Young ones run into 
the Mothers Belly, and when the Fright and Danger is over, they come out 
again; he alſo inftances the ſame care in the Squatina and the Glaucus, tho? 
theſe receive their Young into different Receptacles : But if there be any 
Truth in theſe Stories, tis requiſite that it were confirm'd by more Evident 
Proof and Obſervation. 

In the Thorax of the Poſſum, I obſerved that the Lungs had 3 Lobes on 
one fide, and but one on the other: But this One was as large as the other 
Three. They were ſoft and Spongy and eafily Dilated and large, propor- 
tionably to the Animal. The Heart was included in a Fericardium; as uſu- 
al, but the Heart ir ſelf I thought proportionably larger, in reſpect to the 
bulk of the Body, than is commonly, nor was it's Cone ſo ſharp, but ra- 
ther more Obtuſe. It had two Auricles and two Ventricles About the Throat 
there were large Glandule Maxillares, the Tongue was a little above 3 Inches 
long, and about + of an Inch broad; twas Rough, having Protuberan- 
= RO Points looked inwards ; the Voice, or Noiſe it made, was a little 

rowling. pes | | 

The Abdomen, or Bell, was divided from the Thorax, or Breaft, 
ſtrong, fleſhy Diaphragm : For the Compaſs of the Thorax in this place 
very great and Large, which might be rendred ſo the more, by Reafon it of- 
bangs by it's Tail, and, when it does fo, the Viſcera in the Abdomen can't 

t preſs upon it. | Ah w5g, 200 

The Venericle or Stomach ſomething reſembled the Figure of a Half Moon 
as uſually : But the two Orifices of the Gula and Hlorus were placed fo near 
one another, that they ſeemed to touch or meet; and, when I opened the 
Stomach, I found only a very flender Jfhmw, or Fall parted them Theſe 
Orifices were inſerted almoſt in the middle of the upper part, but more 
inclining towards that, that reſpects the Duodenum. It appeared but ſmall, 
being much contracted; for it had not eaten any thing for ſome Days; it 
meaſured about 3 Inches in length, and about 2 Inches in Depth. The 
Gula, which conveys the Food into the Stomach, conſiſted of firong Maſ- 
culay Fibres, and was in all about 9 Inches in length. 1 cat- 
ries out, ſeem'd to have its Paſſage free and open, without that Aalhr Con- 
frifion, or Valve, as in moſt other Animals; though here we obſerved a lat 
ger Body of Muſcular Fibres, than in other Inteſtines. | 5 


Oppianus indeed, in his Excellent Poem of Fiſhes, tells us of the Dog- Halieutic. 


by a large, 
was 


Fig - 263. B. 9. 
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At one fide I obſerved a Fœforation, or Hole through, about the bi 
Fig. 263. C. of an ordinaty Pea, and round. That this was occaſioned by an DP 
| I plainly pereeived by the Lips or Edges, which were not freſh, but had an 
Tlcerated Matter about them; and this, withont doubt, was the Occafion 


of its Death; for it had fallen from its Food, and had Fined away for ſome 


Time before, and by irs uneaſy Motion made its keeper ſuſpect, it had 
ſwallowed ſomething that ſtuck in its Throat, or injured its Stomack, 4 

like Accident I have three times met with in the Diſſection of Human Bcdies 

1 Perhaps: ſome of the Glands in the Stomach (ſuch as Payerus and Dr. Grey 

— | deſcribe in the Inteflines (being become Scrophulons, or Steatomatous, might 
Impoftumate, and ſo Currode the Coats of the Stomach, and Cauſe this Pafs. 

Conparative ation: And the rather I am of this Opinion, becauſe I found in other Pla. 

— — ces of the Stomach: theſe Glands very large and Steatomatous; though natu- 

Guts, rally they are but ſmall and often not Obſerved. Where there is a Perforation 

of the Stomach upon an Inflammation, and upon that an Impoſthumation, there 

the Foramen is larger and not regular ; as remarkably I once met with it in 

a Child, where a larger part of one fide of the Stomach was Sphacelated, $0 

likewiſe upon a, Corroſus Poiſon taken, its effect dilates itſelf more, and is 

2 conc to ſo narrow a Compaſs, as Lobſerved once in one who had taken 

ats-Bane, | | 

Fig. 266, There was nothing contained in the Stomach, but a Body of Clotted Hai, 

formed into the Shape and Figure of the. Stomach, ſomewhat like an Hal 

Maan; covered. with a Slimy Viſcid Subſtance, which did ſerve the better 

to glue theſe Hairs together. Theſe Hairy Tophi are. frequently to be met 

with in the Stomachs of Oxen; and the Butchers inform me, that they chiefly 

meet with them in the Winter Seaſon, after the Hair begins to ſhed, and 

the Cattle feed upon Hay or dry Meat; but after the Spring, and in Sum- 

mer, they do, more. ſeldom find them, as if the Ao af which Purges 

See, ol. 83 theſe Tophi 2 ow 8 x 
Carniporons.and. (in which ounts agree) moſt vous of the Wing 

Kind; and, where it can't find its Prey 2 Land, it will hunt for it in 

| er moſt nimbly Climbing them up; and if the tender Bough cannot 


the "a ht of Wenn on its Feet, by twiſting its Tail about the Tuig 
* . * i 
4 N 


it can hang Y tetch it ſelf the farther, to obtain its defired Food, 
or rob a; Neſt; Nay; if Lam not mifinformed, by. this means it can Fly, or 
fram-one Tree to another, without deſcending,; for thus hanging by 
ns. tail, and, waving and ſinging irs Body like a Fudulum it can fling it f 
into the Boughs of a. Neighbouring Tree, where his Tail is.ſure to take falt 
hold of the fuſt Bongh. it lights. on, if otherwiſe, it miſſes its Footing and, 
2 1 have ſheyp, bis binder Leg being made. like. Hands with a Thumb, it 
can mare readily, raiſe its Body up by them. But, though theſe Animals 
"Caminorons, yet. when Need drives: them, they can take up with other 
op 3 $0r:this. we diſſected would Eat any. thing that was bronght from the 
Ta ble. 0 f | 


The 
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The Meſentery is that Membranous Part, which Colligates the Inteftines, 
and 2 Situation, and gives to them the Order of their Figure. Fig. 263. 
For the Inteſtines are not juſt faltencd to the Peripherie, or outward Cir- 
cumference of the Meſenterie; but the outward Membrane of the Meſenterie 
of both ſides is entirely Projected and continued over the whole Canalis, 
or Dad of the Guts; and is to them the outward or common Membrane. 
So that often, by ſeparating this outward Membrane from what lies under 
it, the Muſcular, I have Extracted the whole * of the Guts, leaving on- 
ly the common Membrane, as tis continued from that of the Meſenterte , 
which I could Inflate, as if the whole of the Guts remained. Now here 
we obſerved that Remarkable Difference from what is in many other Animals, 
that we cannot but make two Meſenteries : one peculiar to the ſmall Guts, 
the other belonging to the great Ones. | 

The ——_ {hall call Meſenterium Minorum, and the latter Meſenterium 
Majorun Inteſtinorum : For, as the Duodemum deſcended from the Stomach, it 
ran under the Colon (juſt where 'tis joined to the Cecum) towards the middle 
of the Spine. Hence 1 found a Prajection of the firſt Meſenterie into a Spiral 
Line, like.a Cochlea or Winding Pair of Stairs: So that upon Iyflation theſe 
Intefines here made ſeveral Convolutions, tho not exactly Spiral. The ſecond 
Meſenterie was Projected more in a Plain; and made almoſt a Circular Figure 
at its Peripherie: So that the Cacum, and Colon, did almoſt entirely Encircle 
the ſmal] Guts. rr n 

The Reverſe of this Structure of the Iuteſlines I formerly found in the 1. wy: 
Anatomy of the Tajacu, for there the Colon made a Spiral Figure, and the $. CVIIE 
ſmall Guts made a Plain. Bnt this Spiral Convolution, of the Inteftines is alſo 
to be met with in ſeveral other Animals, though their S ure be dif- 
oat 3 as in the Goat and Deer kind; and very remarkably in a Food- 


The ſmall Guts meaſured about 6 Feet in length; the Cacum was about 
6 Inches long; and the Colon and Rectum 2 Foot long. The Girth of the 
Duodenum (I mean all along here as inflated) was 3 Inches; the Ilion 22 
Inches; the Girth of the Cacum in the largeſt place was 6 Inches; of 
the Colon 4 Inches: And the Rectum was 3 Inches about, From the Spine 
to the utmoſt Projection of the ſmall Guts, (under the ſame Circumſtance 
of Inflation) we meaſured about 6 Inches, the greateſt Diameter, that the 
Colon in this Circular Figure made was ſomewhat above 7 ſaches, in 
the whole Du or Canalis of the Inteftines, I could not obſerve any Valbes, 
no not at the Cacum it ſelf, Tis True, that the Foramen into the Cacums 
was 2 great deal leſs then the Capacity of the Gut it ſelf: However the 
RE into it was ſo open and wide, as readily to Receive or Emit its 
ntents. i Lands 
But the Length and frequent Gyrecioxs and Findings of the Inteflines ſu 
ply this want of Valves; they prevent the Danger of a too haſty Deſcent 
ot the Faces, and gave a greater Opportunity to the tion of the 
Cyl into the Vaſa Chylifers, And the Cochelza or Spb ov of the Fo 
entery 


( 288.) 
Meſentery eafily Prevents the Regmgitation of the Contents of the Tntofing 
again into the Stomach, upon a Declivity of the Body of this Animal 


as it is frequently in, when ir hangs by its Tail. For tho, as [ obſeryeq 
the Paſſage from the Stomach, by the Pylorus into the Duodenum, is large 


and open, yer in the Poſture of the Body there cannot but be a Reduplicati. 


| on, or folding over of the Duodenum; fince the great Bulk or Wallet of thef: 
| Inteſtines muſt incline and Swag towards the Diaphragm : By which Reduplica- 
| tion, the Paſſige at the Pylorus muſt, in a great Meaſure, be Occluded ; and 
the Aſcent of the Contents now, be altogether as difficult and great, as when 
the Animal ſtands upon its 4 Feet. 

The Pancreas was large, having one part (if 1 miſtemember not) running 
towards the Spleen, and the other down by the Duodenum. The Liver was 
very large of a Bright Red Colour, conſiſting of 3 Lobes, two of them were 
much larger than the third, which was not to be ſeen, but upon inverting the 
Liver. And here we found not only at the Edges of one of the larger Lobes 
deep Inciſures, which rendred it Jagged; but alſo in the middle of the 
Concave part of the ſame Lobe, ſeveral deep Fiſſures ; poſſibly for this Rez- 
ſon, that ſo it might yield and give way the better, when ' tis inverted, as tis 
always, when this Animal hangs by irs Tail. The Bladder of Gall was y 
large. The Kidneys of each fide were a little above an Inch and balf long, 
Fig. 264 44 about 3 of an Inch broad, and of the Figure almoſt of a Kidney Beau. The 

Emulgent veins and Arteries were very plainly Seen: But on infide of the Aid. 
neys, towards the upper part, were placed the Glandule Ranales, which were 
* Rach and of the ſame Colour with the Kzdneys themſelves, which was a 

ee | 

Fig. 364. The Ureters were about 5; Inches long, and were inſerted into the Neck 
of the Bladder of Urine, as is repreſented, firſt running under, then Aſcending 
up by the two Extreams of each Uterus, as they lie Duplicated. The Bladder 
of Urine, being inflated, was about the bigneſs of a Her's Egg, and of that 
Figure. The Neck of the Bladder or Urethra, (which was about an Inch long) 
lay over the Vagina Uteri : and here the Urethra and the Vagina Uteri Empti- 
el themſelves into one Common Canalis or Paſſage, which meaſured about an 
Inch and half in length. In moſt Animals about the Nidneys there uſes to be 
obſerved a large Body of Fat Covering them, being contained in the Membra- 
a Adipoſa: But here we found 4 large Frotuberant Lumps of Fat, two of each 
fide z two of them lying in the Pelvis of the Abdomen, near the Bladder of 
_ and the Uterine Parts, and the two others between them and the 

eys. | : N | = R be Rf f 
They confilted of Rego large Lamina; which were eaſily Separable from 
one another, in broad Flakes, ſo as I have never obſerved before. 

Fig. 2653. Amongſt the Uterine Parts, which were very ſurpriſing, we found Two C. 
varia, Two Tube Fallopiane, Two Cornua Uteri, Two Uteri, and Two vagina Uter. 
The Ovaria were placed one of each fide near the Extreams of the Corms 
eri, being faſtened to the Ale Uteri, and were about the bigneſs of a vet. 
The vaſa arantia (the Artery and the Vein that did go to and from them) 


Fig. 267 BBB 
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were very plain, and as I have repreſented them; though the greateſt par 


( 889 ) 
of theſe Veſſels were beſtowed upon the Cornna Uteri, Near the Ovaria, I 


obſerved the Fimbria Foliacea, and thence a Paſſage into the Tuba Fallapiana. rig. 254. 
The Tuba Fallopiana were two fine ſlender Canales or Du&s, ſupported by tge 


Ala Uteri, and running waving, and led into the Extreams of the Cornua Uteri. 
The Cornua Uteri, being inflated, were about the bigneſs of a Gooſe vill, 
zbout an Inch and hal long ; and were faſtened to the Ala Uteri, towards 
both Ends a little Crooked, but where they paſs into the Uterz, they were re- 
flefted inwards, and at the other Extream Reflected outwards. Their Sub- 
ſtance ſeemed rather thicker than the Uteri themſelves, and not ſo Tranſpa- 
rent, by Reaſon of the numerous Blood Veſſels which irrigated them almoſt 
all over; for in the infide, both above and under, there ran the whole 
length of the Corma, large Trunks of Blood-Veſſols, ſending from the fides 
all along Numerous Branches, which is very requitite - For in Animals that 
are Multiparous, as in our Subject, (having 5 or 6 Young ones at a time) the 
Litter or Fetus do lie, and are formed in the Cornua Uteri, And I did here 
take Notice, of ſome little Rifings of the inward Membrane of the Cornna, 
whereby they were ſome what divided into Cells, but very imperfectly. How. 
ever for the Nouriſhment and Formation of the Embrio's here, ſo great a 
number of Blood Veſſels is highly neceſſary, and they were far more Numerous 
here than in the Uteri themſelves. Theſe two Cornua do Empty themſelves 


into the two Uteri, juſt in the middle where they are Conjoined together, and rig. 254. xx 
ſo outwardly ſeem to form but (as it were) one continued Body, In Loh. *'& 265. cc 
fers and Crabs, in the Female there are two Uteri, as in the Male there are vid. fop. 

two Penes ; ſo two Penes, and each Forked too, I have obſerved in the Rattle s. XLIII 


Hale: Bur | think this is the only Inſtance of a Land Sy ed, that has 
two Uteri ; and each of theſe roo, ſeemingly double by t eflection they 
make, and by an Imperfe&t Deaphragm, which divides the Cavity of each 
Uterus a confiderable way. 

Theſe Uteri ate not faſtened to the Als, as are the Ovaria, Tuba and 
Cornua 4 but where they are Conjoined near the Inſertion of the Coruna, 
| they do Adhere very firmly to rhe Neck of the Bladder, not eafily to be 
ſeparated thence; and by a Membrane, to the Rectum, where they are more 
| ſeparable. So that the Neck of the Bladder lies over the Diaphragm, or 
| Membrane, which parted them (as I ſald) into two Diſtint Utert, Here the 
| Body of the Tier: meaſurd in Compaſs (thus Inflated) was about 14 Inch - 
Hence they were Projected towards each fide, and not according to the 

length of the Spine, gradually inlarging the inward Cavity, as 'tis ex- 
| tended , for here about the Angle of Refle#ion, if meaſur'd in Compaſs, two 
Inches and an half. The Uteri being thus extended towards each fide a- 
bout the ſpace of 14 Inch, are then RefleQted back again towards the Neck 
of the Bladder, and ſo # into the two Vagina which lie under the Urethra, 

From this Angle of Refleftion, the Cavity of each Uterw gradually Leſſe 
and is much ſmaller than the other parts of the Uterw, the Capacity o 
each Uterus being the largeſt at the outward Elbow, where it begins to be 
Reflected, for here it was made, as twere, one Common Cavity for almoſt 

Vol. Il. XR xXxxE the 
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the length of an Inch. But on the infide, I obſerved a Membrane 
Projetted from the Internal fide of the Neri, juſt from the Corner . 
fides of the Uteri are Doubled, whereby this Cavity is in part divided; aud 
for this Reaſon, ſhall call the Membrane, the Second, or an Inperfed Diaphr 
of the Uteri. In theſe Uteri I obſerved fonr large Trunks of Blood 22 
which did run the whole length of them, ſending from their ſides Numetouz 
Branches and Ramifications all along. Theſe Trunks were Propagated from the 
Ehypogaſtrick and Spermatick Veſſels. I did = here obſerve in theſe Uteri (this 
by Irflation extended and dried) ſeveral Faſculi of Muſcular Fibres, placed at 
a Regular Diſtance from one another; which did run the whole length af 
the Uteri likewiſe : By means of whoſe Contraction the Fetus may be more 
eafily forced out, 

Theſe two Uteri Empty themſelves into the two Vagina; for at this Fx. 
tream, the Uteri, making a Tarn at the Neck of the Bladder, are continue 
thence into the two Vagina, which lie juſt under the Lrethra, and are much 
of the ſame length with it, which was about an Inch. Their Capacity ws 
about the bigneſs of a Fheat-Straw : Both theſe Vagina, and Urethra tos, 
Emptied themſelves into a Common Paſſage, or Canalis, which was as large a 
all the other three, and about 1+ Inch long. It looked Reddiſh by meas 
of the Numerous Blood Veſſels it enjoyed, and at laſt had its Exit ſo neit 
the Fundament, that, when alive, there was not obſerved any other Forann 
outwardly, but that which led into the Rectum: But when I came to Dif. 
ſed it, by Elevating the Skin here, which ſeemed to cover it like a Valbe,! 
obſerved the Foramen that led into this Common Paſſage, and putting a Blow 
Pipe into it, at the ſame time, by Inflation, I extended the Bladder of Urin, 
and the Uterine Parts too, viz. The Vagina, the Uteri, and the Cornua, 80 
that in the Skin here, there was only one Foramen for the Exit of the Fan, 
and the Urine and the Fœtus too. 

I have not had an Opportunity of Diſſecting a Male Poſſum ; and the 4c: 
count we find of it in Authors is very ſhort and Imperfect, ſo that Mr. Ry, 
with good Reaſon, Queries whether the Tai ibi of Brazile, deſcribed by Ma- 

differs from our Subject, the Poſſum, only in Sex. 

The Skeleton of rhe Head, from the End of the Occiput to the Extrean 
of the Nares, was 4 Inches and + long, of which the Roftrum meaſured thret 
Inches, and juſt where the Rofrum and the Cranium met, the Bones were f. 
Pinched in at the fides, that here *rwas very narrow; and 1 may ſay, " 

portion to the Bulk of the Animal, this was the leaſt Cranium | eis 

met with in a Quadriped. On the Fore head, the Roſtrum was an Inch bro, 
having on each fide, a Protuberance jetting out. There was a large dtn 
juſt in the middle, which divided the upper Bones of the Nares lengthways; 
and though they run flender towards the Extream of the Nares, yet tbet 
Bones towards the Fore-head ſpread into a Triangular Figure, and 2s the 
are jointed together, they form a Rhomboide, or a Loxinge. There was! 
Rewarkable Riſing Ridge like a Creff, that runs the length of the Cranim 
from the Fore-head'to the Occiput, jult in the middle, where the Sits © „ 
| | 8 
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gittalis is in other Skulls, This Ridge, for DiſtinQion ſake, Iſhall call, Fo- 
tuberantia Ofſea Longitudinalis ; and J obſerved, it jutted out from the Crani- 
m, above a Quarter of an Inch. Juſt at its upper Edge, I could perceive a 
Seam like a Suture : So that, though now theſe Bones are ſo well united to- 
gether, that they appeared as one entire Body, yet in the Fetus, without 
doubt, they are ſeparable, and are two; and this I rather think, becauſe 
in the upper part of the Cranium | could not find any Sutures at all. So 
likewiſe anſwerable to the Lambdoidal Suture, may be thoſe other Ridges in the 
Extream of the Occiput, which 1 ſhall call Protuberantis Ofſee Laterales : 
Which arifing on each fide from the Froceſſus Stylqides aſcend oblique up the 
hindet part of the Occiput, and juſt in rhe middle in the top are Jorned 
with the Longitudinal Ridge, I have deſcribed. Theſe Ridges, although as 
deep as the firlt, yet were not ſtanding ſo upright, but Projected rather like 
a Pent-Houſe, over this hinder part of the Cranium; By both which Ridges, 
the Cranium is ſo well Guarded and Defended, that *cis almoſt impoſſible, 
the Skull ſhould be any ways Cracked or Broken. Something like theſe Rid- 
ges, but nothing ſo large, I have obſerved in the Skull of a Weaſel, The Eyes 
likewiſe are very well Guarded and Defended by the Os Zygomaticum ; which 
is very broad and ſtrong, in the broadeſt place being above + of an Inch, and 
in the narroweſt half an Inch, being very thick on its under Edge, but at 
its upper, growing thin and ſharp. But for the greater ſtrengthning this 
Bone, (which is formed by a Proceſs from the Os Temporum, and another from 
the Maxilla Superior) where they meet they lap over one another, and ſo 
become the Stronger. This Os Zygomaticum was 2:. Inches long, and ſtand- 
ing off from the Cranium an Inch in diſtance, In the Orbit of the Eye, at the 
Inward Cant hus, there was a large Foramen, which led inro the Cavity of the 
Noſe, and by a Dutt placed here, the Tears, or Moiſture from the Eyes, 
are conveyed into the Noſtrils. In the upper 75 Bone likewiſe, there was 
a large Foramen, which was for the Paſſage of ſome Veſſels from the inward 
Orbit of the Eye. The Cranium, which eucompaſſed the Brain, in the larg- 
eſt place, was about an Inch over, and about an Inch and half in length; 
but its Cavity jutted out ſomewhat farther towards the Nares, making as 
it were, a particular Cell here, and pretty Capacious, for the receiving the 
Proceſſus Mammillares, and that Fore-part of the Brain, And afterwards 1 ob- 
ſetved the Os Cribriforme, very remarkably Perforated with Holes like a 
Sieve z and indeed, in forming this Organ of Smelling, nature ſeems very 
Carefnl, and Solicicous, the Roffrum making ſo great a part of the Head, that 
the Cranium it ſelf ſeemed vety inconfiderable in reſpeCt to it, its inward 
Capacity containing not above the Quantity of a Fahmt, The Os Spongioſum 
in each Nofril ſeemed very Curiouſly contrived by the abundance of Lamina 
it enjoys, ſo that the rane that covers them, by this means, is rendred 
more Capacious, and Capable of receiving more plentifully the Effuvia's of 
thoſe Animals, it would either Catch, or Avoid: and in this Senſory tis 
rote that Brutes excel even Man himſelf, and their Organ is more Adapted 
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Fig. 368. d. into its Boſom a great part of the Firff Vertebra, by which means the & tia- 
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The under Faw conſiſteth of two ſtrong Bones, joy ned together Only at the 
Mentum, each meaſured 4 Inches in length. The Head of this Bone (which 
was half an Inch broad) was received into a Sinus of the Os Temporum and 
very firmly Articulated there. It had two Froceſſus, the Antericy or Superi 
is large and thin, into which is inſerted the Tempcral Muſcle : The Inferic 
Proceſſus is ſmaller, and runs to a ſharp Point. Here at this Proceſs, the Edge 
of the Mandible is ſo Dilated, that ir meaſured above half an Inch On the 
infide of the Faw there is a large Sinus, which leads to a Foramen that goes 
into the Body of the Jan - Bone, and affords a Paſſage for the Veſſels thither 
In the upper Faw before were 8 ſmall Dentes Inciſores, 4 of each fide then 
a Void Space, almoſt a quarter of an Inch, then two large Prominent Dent 
Canini, one of each fide, which Jutred out of the Faw about half an [nch, 
theſe were ſucceeded on each fide, with 3 Dentes Inciſores, : bur theſe were 
much ſtronger and larger than the Fore teeth, and imitated the Dentes Molar, 
were Flat and almoſt of a Triangular Figure; there were 4 Dentes Molare 
on each fide, in all 24 Teeth in the upper Faw. But the Double Phangs of the 
Molares, and the Inciſcres Majores, were ſuch as at the firſt Sight, one would 
think them two DiſtinQ Teeth, each Fhang being inſerted into a Diſtinct Aloe. 
lus, or Socket, in the Faw, and remaining ſeparated ſome way above the 

aw-Bone, and only joined at the Head. in the under Faw-Bone, there were 
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Space, after that, the Dens Caninus, then 3 Dentes inciſores Majores, and lift 
of all 4 Dentes Mylares, anſwerable to thoſe in the upper Faw, but ſomewhat 
ſmaller. In both Faws, in all 48 Teeth. | 

There were 7 Vertebræ of the Neck, 13 of the back or Thorax, 6 of the 
Loins 3 of the Os Sacrum, and 22 of the Tail, 51 in ali, The Firft Vertehn 
of the Neck, (to which the Head is faſtened, and is therefore ca!}d the 4. 
las) had two Broad Tranſverſe Proceſſes, but no Spine. The 2d Vertebra ef 
the Neck had a very large and thick Spine of a Triangular Figure: And in 
it was obſerved a large Semi- circular dinus, which was ſo deep as to receive 
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lation was very much ſtrengthned. This Vertebra is called Dentata, from 
that Tooth-like Protuberance I have repreſented, and which is receiv'd into 
the Hollow of the Firft Vertebra, where the Medulla Spinalis runs. This 
Vertebra backwards, had two Proceſſus obligui Superiores, and two Obliqui in. 
feriores. The 3d Vertebra of the Neck, had the ſame Proceſſes both before 
and behind, but the pine here was about 3 quarters of an Inch in height, 
bout the 3d part of an Inch thick, and juſt at the top ſeemed to be a little 
Cleft. The 4th and 5th Fertebre had the ſame Proceſſes, as the 3d Vertedra, aud 
the Spine here likewiſe was very thick and Clefc to the top, but gradual 
leſſening in height, as alſo thickning. The 6th Vertebra, befides the for- 
mer Proceſſes, had likewiſe an Acute Tranſverſe one on each fide, and its Spnt 
much ſhorter and more Acuminuted than the former. The 7th Vertelra 
of the Neck had only two Oblique Proceſſes before, and none behind, and tuo 
Acute Tranſverſe Proceſſes, and a very ſhort and ſharp Spine : So that upon = 
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up the Head, the Spine of the fr} Vertebra of the Thorax would touch the 
— of the 5th Ve DE the Na” Theſe Yertebre are ſo ſtrongly and cloſely 
locked into one another, that tho' each of them are large in themſelves ; yer 
thus articulared, they do not make full 2 Inches in length. This thickneſs and 
Strength of the Vertebra of the Neck, and likewiſe of ſeveral of the Vertebræ 
of the Thorax and Loyns, and the prominent bony Ridge in the Cranium, ſo 
well ſecure his Neck, Back, and Head, that ſhould it happen to fall ro the 
Ground, there would be no Danger of wy any of them. 
The firſt 7 Vertebra of the Thorax, have 3 Oblique Proceſſes forwards, which © 27% 
run under the hinder Oblique Proceſſes of the preceeding Vertebra, and have 
two oblique Proceſſes backwards, which ride over thoſe of the ſucceeding Ver- 
tebra; as likewite two tranſverſe Proceſſes, which at their Ends have ſmall A 
cetabula's or Sinus's, for the receiving the Heads of the Ribs, which are faſten- 
ed to them. The Spines of theſe Vertebra are {lender thin, and ſharp, about 
3 of an Inch long. The 6 following Vertebre of the Thorax, have ſhort, thick, 
and flat Spines, the oblique Proceſſes being continued on each Side of the Spine, 
make, as 'twere a Gutter ; and the tranſverſe Proceſſes here, ate ſomewhar 
different from the former. The Spmes of the Vertebræ of the Back, or Loyns, Ae 29% 
the more they approached the Os ſacrum, ſo they leſſened gradually in their 
Thickneſs on the Edge. But here were double oblique Proceſſes. viz. 4 at 
each end of the Vertebra, and the undermoſt ſpreading themſelves out broad. 
The 3 Vertebra of the Os ſacrum, are firmly faſtened to the Os hum, but the 
laſt not ſo entirely as the two former. But this at each fide had a broad 
tranſuerſe Proceſs, and the Spines of theſe were thin, the two firſt Vertebra of 
the Tail had only one ſmall acute e but in all the other Vertebræ of the 
Tail, both at the Head and Tail of each Vertebra, I obſerved two Spines, but 
thoſe at the Head of the Joint the larger. In the 4 firſt Vertebra of 
the Tail, there was on each Side, a broad tranſperſe Proceſs, the length of 
the Joint; In the other Yertebre, only at the Head and Tail, a Jutting out at 
the ſides. The Vertebra about the middle of the Tail, were the longeſt , be- 
4 about an Inch long; near the Root of the Tail, and at the End, not 
ong. | | | | 
The Spines or Hooks, placed in a Line in the Middle of the Underfide of Fg. 272+ 
the Vertebre of the Tail, are a wonderful Piece of Nature's Mechaniſm. *Tis 
true, the firſt 3 Fertebre had none of theſe Spines, but in all the reſt they 
were to be obſerved ; but as they approached che extremity of the Tail, they 
grew leſſer and ſhorter; theſe Spines, where longeſt, were about 3 of an 
Inch, or ſomewhat more. They were placed juſt at the Articulation of each 
Joint, and in the middle from the Sides, and ſeemed to be articulated, both 
to the preceeding and following Vertebra, not being an entire ſolid Body, 
but ariſing from the Vertebræ with two Legs or Crura, become afterwards 
perfectly united at the Ends. By this means, the Bones are rendred more 
firm and ſtrong, and this Hollow ſerves for the tranſmitting of the Blood- 
Velſels through them; and one may obſerve. here a Stria, or Furrow, all the 
Length of the Yertebre, for the receiving them, whereby they are the better 
&cured from Compreſfon, when this Animal hangs by its Tail. And for 
— 4 


the petlorming this Offi . d be 
orming this Office, nothing, I think, could be more advant 
contrived , For when the Tail is dite or wound about a Suck a 
Hook of the Spine eafily ſuſtains the Weight, and there is but little Iyh,. 
of the Muſcles ge, ry ; 1 for the 8 or Crooking the Tail, 
for then, as by a Hook, the Weight of the whole body is hereby ſuſpended, 
And for the doing this, twas obſerved, that in each preceeding Vortebra, 
| there did a Muſcle ariſe, which was inſerted on each fide of the ſucceeding 
| Vertebra; which A&ing, or Contracting, mult neceſſarily bend and curve that 
Joint. But for the ſtrengthning the whole, there were obſerved 4 Muſcles to 
ariſe from the Os ſacrum, which did run the whole length of the Tail ; two 
on the upper fide, and two on the under; founding each a Tendon to each 
Hiternode or Vertebra. So that when the Skin was ſtript off, the outward 
Parts of theſe Muſcles ſeemed to have tendinous Expanſions over them, the 
whole length of the Tail, and almoſt to be covered by them, which muſt 
needs very much contribute and add Strength to the Tail; befides what may 
be the Effect of their Inſertion of Tendons into each Joint, or Vertcbra, in 
curling and unbending the Tail. 3 
To the Vertebræ of the Thorax are faſtened the Ribs, and there are 13 on 
each Side. The 7 Foremoſt are more ly articulated with the Stermm, 
Fig. 266. the 6 ſucceeding may be reckoned, in ſome ſenſe, Cofta Nothe : For, though 
| they are long: and as they proceed from the Vertebra, are inclined backwards 
towards the hinder Legs, yet afterwards they are reflected forwards towards 
the Sternum or Cartzlago Scutiformis. And though iu our Animals, that Part 
of the Ribs that is faſtened to the Os Pectoris, or Sternum, be uſually Cartils 
nous, yet here, in our Subject, I obſerved it to be all Bony throughout. 
owever, this Difference I found, that the Ribs did look redder, by Reaſon 
of the blood Veſſels in them, and this Part was Vhiter, as where it was 
_ Fiſtened to the Ribs one might plainly ſee; ſo that it may well paſs for: 
Bony Lo as often the Cartilages do become Bony. 

The 255 ih was only an Inch long, and its bony Cartilage a quarter of at 
Inch: Hence gradually the Ribs increaſe in length, for the th Rib was 3 It 
ches long, and its Cartilage was one Inch and a half. The 4 laſt of the (fe 
Nethe, gradually leſſen again in length, for the laſt Rib of all was only one 

Inch and + long; and its Cartilage did not run home to the Os Fectoris, ot 
Sternum, tho? the firſt, ſecond, and third, of the Cofle Nothe did. The 0 
PeQoris, or Sternum, conſiſted of 7 Bones, according to the Number of tbe 
Fore-Ribs that are faſtened to them. At the beginning of the Stern, 
there jutted out a ſharp bony Cartilage, which, from its Figure I ſhall cal 
Cantilago Enfiſormis : And here was taftened one extream of the Cavials 
At the End of the Sternum, towards the Belly there was a broad, roundill 
Cartilage, which therefore I ſhall call Cartilago Scutiformis. 1 

There were two Clavicule or Collar. Bones, each an Inch and 2 long, having 
one Extream faflened to the firſt Bone of the Stermum, or the Cartilago Enffar 
mis, and the other End to the Spine or Scapula, near the Conjunction © 
it to the Os Humeri, By Means of this Bone, it can more advantageou 
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its Fore: feet to its Mouth, as it uſes to do when it feeds it ſelf, as do 
iy Pup tr who have Clavicula too as well as Man; tho' many Animals 


want theſe Bones. 
The Scapula or Shoulder-Blade, was about 2 Inches long, and about an Inch 


and + broad; its Spine, tho thin, yet rhe nearer it Tl gr ey the Shoul- . 263 


der, it grew larger and flatter. Into the Sinus of the Neck of the Scapula, was 
BEE the Head of the Shoulder-Bone, or Fore-Thigb-Bone, and to that Protu - 
berance called the Acromium was faſtened the End of the Clauiculs. This 
Tbigb- Bone of the Fore-Legs was about 24 Inches long, twas thick and 
having a large rough Spine jutting forward and running half the len 
of it, The lower Extream of this Thigh-bone, to which was faſtened the Ii. 
bia and Fibula, grew very broad, being almoſt an Inch broad. Above, where 
this Bone began to grow broad, on the outſide was a large Protuberance, 
and on the inſide there was a great oblong Foramen, or hollow Paſlage, 
formed by a ſmall Bone arifing from the inward Fore-part of the Thigh- 
bone, where it began to grow larger, and was afterwards united to that 
of the Baſis of this Bone, where the Fibula, or Minus focile is joined, Juſt in 
the middle of the Baſis of this Bone, there was a large Sinus which back- 
wards appeared deeper, which did look into another deep Sinus of the Tibia, 
by which Means theſe Bones were ſo firmly articulated together, as they 
were not eaſily, if poſſibly, to be put out of Joint, The Tibia, or Focile m- 
Jus, was a ſtrong Bone about 2 Inches long, which was extended upwards: 
above -- of an Inch above its Articulation with the Thigh-Bone, and at the 
other End was faſtened to the outward Bone of the Farſw, The Fibuls, or. 
focile minus, was a ſmaller Bone, placed mare inward and forwarder, and not 
ſo x ty Ju the Tibia, being Articulated above (but not ſo firmly) with the 
Thigh-Bone, and below, with the inward Bone of the Tayſw, for there were 
but 2 Bones of the Tarſus, having each a ſmall Sinns, for the receiving the 
Heads of the two Foczles, The Bones of the Metatarſus were 4, or it may be 
5, to which were joined the 5 Fingers. or Toes of the Fore-feer. The inner- 
moſt Toe had but two Articulations, or Fonts, but at the End had a large, 
hooked, ſtrong Nail; the other 4 Fingers kad each 3 Articuli, or Joints, army 
ed with hooked Nails, as the firſt, 

The hinder Legs were faſtened to the Trunk of the Body by the Os Hmomi- 


natum ; which in the whole in a ſtreight Line was 3 Inches long. In the Rg. 263. 


Head of the Hinder Thigh- bone, and deeper in, there was a Space for the fa- 
ſtening the Ligament, from which ſpace there was a Sinus whech led out- 
ward; ſo that the Brims of the Acetabulum were not an entire Circle, but 

woken off here. off lis 7 
ere alſo are the Oſſa marſupialia, or Fanitores marſupii. The hinder Thigh 
Bone was a little above 3 Inches long, twas roundiſh and a ſtrong ws : 
But the Tibia, or majus focile of the hinder Leg, was ſomewhat longer, a 
little cury'd. The Fibula, or minus focile, was about the ſame Length, 
ſtraighter an ſlenderer. This towards the Foot was articulated to 2 
| 16, 
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Calcis, as the Tibia was to the Talus or Aſtragalus, and theſe two Bones 1 
make the Tarſur; and joining to them were the Bones of the Metatar u 


and to theſe the Phalanges of the Fingers and Toes, In the innermoſt, or the 


ti, in each there were 23 Articuli or Foints. The End of the Thumb waz 


Thumb, there were only two Articuli or Bones, in the other 4 Toes, or Digi. 


more flatted than the Ends of the other Toes : For the Thumb, as I harte 
obſerved, had a flat Nail like a human Thumb: In the others, the Nails 
were long and curved. I obſerved likewiſe at the Articulation of each 
Joint of the Toes, on the under fide there were two ſmall Bones, that arc 


- - called Ofſa Seſamoidea, and theſe both in the Fore and Hinder Feet. 


Sures. 


Fig. 257. 
Hg · 258, 


Hg. 259- 


Fig. 260. 


Fig, 257. Repreſeuts the Poſſum drawn from the Life. 
* 258. The Slit, or Apertare in the Belly, that goes to the Marſupiam, or 


Fig. 259. 4. the Marſupium turned the infide outwards, where may be 


obſerved the Hair or Fur that covers it, and may help the better to keep 


the young Ones warm. BB. the two Hinder Legs cut oft. C. the Foramen 
of the Anws : Which is alſo the common outward Vent, or Exit, the 
—_— the Bladder of Urine, and the Uteri too. D. the Beginning of the 

ail. | 
Fig. 260. The Sceleton. 44. the Roffrum or Snout, bb. the Cranium, or 
Scull, that did contain the Brain. ccc. A bony Ridge, or Protuberantia Ofc 
Longitudinalis, that did run the length of the Crunium, and over a Part of 
Roftrum. d. the Lateral Ridge, which, like a Pent-houſe, jutted over the 
hinder Part of rhe Cranium, Protuberantia oſſea Lateralis. e. f. the Os Zyo- 
maticum. e. its Proceſs from the Os temporum. and f. that from the maxil: 
ſuperior, open Jaw. g. A Foramen, or Hole, in the inward Canthus of 
the Orbit of the Eye, that leads into the Noftrils, and by a Dad conveys 
the tears, or Moiſture of the Eyes into them. 5. a Foramen, or Hole in 
the upper Jaw, for a Paſſage to the Veſſels. i. A Protuberance of the 0. 


 Frontis, K. A Suture of the Os Narium. I I. the lower Mandible or Fav- 


bone, maxilla inferior. m. the ſuperior Proceſs of the under Faw. u. the in- 
ferior Proceſs of the under Faw. o the Clavicula of one Side. p. the Ca- 


tilago Enifomis of the firſt Bone of the Sternum. g. the Scapula, or Shoulde- 


Blade. Bone. r. the ſpine of the Scapula. S SSS. the Thigh. Bones of all the 
Feet. TTTT. the Tibia, or Focile majus of all the Feet. » u. Part of the 
Tibia in the Fore-Legs extended beyond rhe Articulation. WWW WV. the 
Fibula, or Focile minus, in all the Legs. xxxx. the Bones of the Tarſu. 
75%. the Bones of the meratarſw. z zZ Zz. the Toes, a a. the Thumbs in 
the hinder Feet. 1. The firſt Vertebra of the Neck, called the Atlas, 2. 3. 

F. 6. 7. the 2d 2d 4th 5th 6th and 7th Vertebra of the Neck. 8. the 
Fri Vertebra of the Thorax. 9. the firſt Vertebra of the 10. the fit 
Vertebra of the Os ſacrum. 11. the firſt Vertebra of the Os coxygis, or Tail 
12. 12, 12. 12. the Spines, or Hooks, on the infide of the Tail. 13. 14. tht 
Os Innominatum, where 13 is the Os Ilium, 14 the Os Iſchii, or Coxendicis 
15. 15, the Oſſa marſupialia ſeu Fanitores marſupii, x X X. the Ribs, 13 in al. 
© the Cartilago ſcutiformis. | 
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Fig, 261. The Situation of the Oſſa Marſipialia, Cc. aa. the Ofſa Pubis. Fig. 261. 
5. the Coalition, or the joyning of the Ofſz Pubis. c c. the Two Ofſa Marſu- 
pialia or Fanitores Marſupii. de. the Baſis of the Of Marſupialia, where 
joined to the Ofſa Pubis. d. the Inward Head of the Baſis, e. the Outward. 
ff. the Acetabulum, or Socket, for receiving the Head of the Thigh Bone. 
gg. the Os Ilinm. h b. the Vertebre of the Os Sacrum. i i. the Os Iſhii, 
or Coxendicu. | 

Fig. 262, The Fore fide of the Thigh Bone of the Fore Leg. a. the Head Fs: 263. 
of the Thigh Bone, where it is faſtened to the Scapula. bh. a large rough Spine, 
which runs 2bove half the length of this Thigh Bone. c. a Protuberance 
of this Bune on the outſide. d. a large Foramen, or Hollow Paſſage. e. a 
Sinus for Receiving the Head of the Tibia. fg. the Baſis, or lower Extream 
of the Thigh Bone. 

Fig. 263. The Stomach, and Guts, A the Gula, B B. the Stomach. c. A Fig. 263. 
Perforation of the Stomach cauſed by an Ulcer there, d d. the two Pouch- | 
ings out of the Stomach at the two Ends. e. the Fylorus. f. the beginning 
of the Duodenum. ghi KL MNopg. Repreſent the ſmall Guts, and the 
Coyles and Covolutions they do make; ſome of the Coyles lie hid, and out 
of Sight: But the Order how they follow one another is fignified by the 
Order of the Letters of the Alphabet; ſo that g. follows f. and g. is ſuc- 
ceeded by i. and i. by X. and ſo on to Fa where the Ilion is Diſcharged and 
Emptied into the Cecum, or, if that is full, into the Colon, at the firſt Letter 
§. R. R. the Cæcum. S&S. the Colon, T. the Rectum. V. the firſt Meſenterie 
or Meſenterium minorum Inteſtinorum. w. the ſecond Meſenterie; or Meſenteri- 
un Majorum Inteſtinorum. | 

Fig. 264 The Urinary, and Uterine Parts. A A. the two Kidneys. bb. the Ng. 264; 

Emulgent Veins. c c. the Emulgent Arteries, d d. the Glandule Renales, es, the 
two Ureters, f. the Inſertion of the Left Ureter into the Neck of the Bladder. 
G. the Bladder. of Urine, turn'd aſide. h. the Urethra. i i. the two Vagina 
Uteri, K. the common Paſſage from the Urethra, and the two Vagina. l. the 
Arteria Aorta, Or Great Arterie. m the Vena Cava, un n. the Spermatick Ar- 
teries, 0000, the Spermatick Veins, ppp. the Hypogaſtrtick Arteries and Veins. 
rr. the Ale Uteri, ſeu potius Cornuum. S S. the Ovaria. t t. the Tube Fal- 
lopiane. uu. the Cornu Uteri of the Left fide opened. w. the Cornu Uteri of 
the Right fide not opened. x x. the two Uteri opened. y. the Diaphragm that 
divides the two Uterz, z z. the Imperfe# Diaphragma which partly divides 
each Uterus, and lies over the Paſſage of that part of the Uterus, which is 
donbled and trends to the Vagina. | 

Fig. 265. The Uterine Parts more particularly. 4 A. the two Quaria, bb, Pig. 265. 
the Fimbria Foliacea. c c. the Tube Fallopiane, d d. the two Cornua Uteri. EE. 
the two Uter; Reduplicated. f. a Slit in the Neck of the Left Uterus to ſhew 
its Paſſage into the Vagina on that fide. g. the Left Vagina opened. b. the 
Oftium, or Mouth, of the Right Vagina. i. the Common Paſſage from the Ure- 
thra and Vagina. X. the Uretbxa. II. the Bladder of Urine cut oft. 

Fig. 266. The Hairy Tophus, . Fig, 266, 
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Fig. 267. Fig. 267. The Liver. 4. the Vena Cava. BBB. the 3 Lobes of the Live. 
C the Bladder of Gall. d d d. the Fiſſures in the Body of the Liver, eee. 
the Inciſures at the Edges of the Liver. 

Fig. 268. Fig. 268. 4. tte Spine of the 2d Vertebra of the Neck. b. Repreſents itz 
Thickneſs. c. a large Sinus for the receiving the firſt Vertebra. d. the Den 
or Tooth of this Vertebra. e. the Proceſſus Obliquus Superior of one Side. f. the 
Proceſſus Obliquus Inferior of the ſame Side. 

rig. 269. Fig. 269. A. the _ of the 3d Vertebra of the Neck, where is ſhewn its 
natural Thickneſs. b. the Hole through which the Medulla Spinalis Paſſes, 
c c. two ſmall Foramina for the Paſſage of the Veſſels. d. Repreſents the 
Cleft at the top of the Spine. ee. the two. Proceſſus Obliqui Superiores before, 
Ff. the two Proceſſus Obliqui Inferiores before. | 

bre. Fig. 270. The fr Vertebra of the Thorax. A. the Spine, which is long 

5 and Acute. bb. the Oblique Proceſſes before. cc. the Oblique Proceſſes behind. 
dd. the Tranſverſe Proceſſes, e e. where the Ribs are faſtened. f. the Hollow 
where the Medulla Spinalis paſſes | 

Fig. 271» Fig. 271. The 4th Vertebra of the Loins. a a. the two wpper Oblique Pro. 
ceſſes behind. 6b. the Spine. cc. the two under Oblique Proceſſes behind. 

Fig. 21% _ Fig. 272. The 2d and 3d Vertebre of the Tail. aa. two Vertebræ of the 

Tail. b h b. the yo or Hooks on the inſide, by meins of which it can 

better bang by its Tail. cc. A Hollow, or Foramen, in the middle of theſe 

Spines, through which Blood Veſſels Paſs. 


A Monſtrous CX. At Thorpe in Staffordſhire, two Tung Turkeys, were taken out of an 
I Egg (of the Ordinary Size) when the reſt of the Eggs were wel] hatched, 
J. Flojer. which Grew together by the Fleſh of the Breaſt Bone, but were in all other 
0,259-Þ-434- Parts Diſtint. They ſeemed leſs than the ordinary thickneſs of Irie: 
Poor there wanted both Nutriment and Room for their Growth ; which was 
the occafion of their Cobefion and Smallneſi. They had Diftin# Cavitie in 

their Bodies, and two Hearts: ſo that they had two Diftin@ Cicatricula's, and 
Conſequently the Egg had two Telks in it, from whence they were produced; 

which Accident is very Common. But | have a dryed Monftrous Chicken which 

had but one Head, 4 Wings, 4 Legs, and one Cavity in the Body, and conſequent: 

ly had but one Heart. In this Caſe this Monffrowe Chicken was produced from 

one Cicatricula. So Pareus mentions a Double Infant with one Heart. In thek 

| Caſes the Original of the Infant was one, and the Veſſels Regnlar ; but in the 
Extremity the Arteries and Nerves were divided into more Branches than Or 

dinary, and produced Double Parts. And this is like the double Flowers of 
Plants, which are produced ſo by the Richneſs of the Soil. And thus iti 

in the Eggs of ©uadrupeds; they are Joyned in the Ovarium, and as the 

Grow their Bodies do externally Cobere, So that I may Obſerve, that there 

are theſe two Reaſons of the Multitude of the Parts in an Embryo ; the Joy 


ing of two Perfe&t Animals, or elſe the Extraordinary Divifion of the Ong 
nal Veſſels, the Arteries and Nerves. 


Cx. 


( 899 ) | 
CXI. The Body of this Colt appeared to the Eye Compleatly Formed, fte 


without any Monfrrofity to be taken Notice of in it: But the Head being By Mir: K. 
opened, and examin'd, it was found, that it had no Sign of any Noſe in the 1 2 0 
uſual Place. The two Eyes were united into one double Eye, which was 

placed juſt in the middle of the Brow, the Noſe being wanting which ſhould Ng. 273. 
have ſeparated them: Whereby the two Eye Holes in the Skull were united 

into one very large round Hole, into the midſt of which, from the Brain, en- 

tered one pretty large Optick Nerve, at the End of which grew a great Dou- 

ble Eye; that is, that Membrane, called Sclerotis, which contained both, was 

one and the ſane, but ſeemed to have a Seam, by which they were joined, to 

go quite round it, and the Fore or Pellicid Part was diſtinctly ſeparated into 

two Cornea's, by a White Seam that divided them, Each Cornea ſeem'd to 

have it's Iris, (or Rainbow-like Circle) and Apertures, or Pupils, Diflin&, 

and upon opening the Cornea there were found within it two Balls, or Chry- 

flalline Humours, very well ſhaped. The Eye Lids were alſo a little divided in 

the middle. Juſt above the Eyes, as it were in the midſt of the Fore-head, 

was à very deep Depreſſion, and out of the midſt of that grew a kind of 

Double Purſe or Bag, containing little or nothing in it: But to ſome it ſeemed 

to be a Production of the matter Defigned for the Noſe, bur diverted by this 
Monſtrous Conception; perhaps the Proceſſus Mammillares Joy ned into one, 

and were covered with a thin Hairy Skin, 


CXII. A Butcher (at Limmington in Hampſhire) having killed a fatted Cow, , goss 
and opening the Vomb, found in it a Monſtrous Calf, which begun to bave calf; zy atr. 
Hair. The Feet of this Calf were ſo parted, as to be like the Claws of a Dog; mat . f. 5. 
the Legs had no Joynts ; and the Tongue was, Cerberws-like, Tripple, to each 10.0. 2.p.20, 
fide of his Mouth one, and one in the midſt. Between the fore Legs and 
the hinder Legs was a great Stone, on which the Calf rid. The Skin of the 
Breaſt, and berween the Legs, and of the Neck (which parts lay on the ſmaller 
End of the Stone) was much thicker than on any other Part. The Stone 
| (which was bigger at one End than the other) Weighed 204 Pounds, the 
outfide was of a Greeniſn Colour; and not Plain, but full of little Cavities; 
when broke it appeared full of ſmall Pebble Stones, of an Oval Figure ; 

N Gray like Freeſtone, but intermixt with Veins of Yellow and 

ack, * 


XIII. Jan. 11.1673. A Cow of Mr. Vill. Daby's, at Milnecoat in Warwick- A Monſiros: 
Hire, brought forth a Monſtrous Calf; having one perfect large Head, and on Bed; 57 
the right Side of that grew another, almoſt as large, and of true Shape, ha- Sr Rob. 
ving both Tongue and Teeth z and from the Roof of the Month of the Mon. ug. f 5 
firow Head hung down a piece of Fleſh with the fhape of a Tongue upon | 
it, and a row of Teeth, as on an under Faw : Which occaſioned the Man 
who ſhewed it, to ſay that it had 3 Mouths. It had to each Head 2 Eyes, 
only thoſe of the Monſtrous were very ſmall, and 1 believe had no- Sight. 
It had only 2 Ears to both Heads, one of which was placed on the Far- 
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fide of the Monſtrous Head, the other as uſual in other Calves. It Breat bed 
equally at both Mouths, and had Communicated with the ſame Throat, but 
took its Nouriſhment only at the Perfect Mouth, the under Jaw of the o. 
ther being ſo Weak, that the Mouth always ſtood open and drivelPd, It ap- 
peared on the left ſide to be a perfect Calf, and looked very lively, and was 
at F et Old, as large and ſtrong as other Calves uſually ate at 1o Days, or 
a Fortnight. | | 


oy 1 fingle Ear, about an Inch diſtant from the Eye backwards. Its Dam 


CXV. In December 1682. Among many Pigs of a Sow, there was one 

9 which had no Paſſage for the Feces, either Solid or Liquid, although the 
u 147. p. 88. Anus was not outwardly cloſed up; and being diſſected, we found the Guts 
very much Diſtended and Tranſparent, and through them appeared the Faces 

very Liquid, accompanied with no ſmall quantity of Wind. The End of 


the Rectum was entirely cloſed like a Bladder, and Sealed as it were, Hermeti- 


cally, Pendul-us in the Cavity, and not in the leaſt continued to a Sphin@er, of 
which there was no Sign. There was no Bladder to be found, nor Uterus, 
nor any Mark of what Sex it was deſigned for: But both the Ureters were In- 
ſerted into the Rectum, within an Inch, or thereabouts of the End. The Sto- 
mach was full, even to Diſtenſion, of an Hard Subſtance, which appeared 
exactly the ſame with hard preſs'd Curds. The Chyle came freely enough out 
of the Ductus Peequelitanus, where it was inſerted into the Jugular, upon the 
preſſure of the Inteffines : Bur I could not Urge the Liquid or Flatulent Con- 
tents of the Guts upwards, within two Inches of the Hlorus, tho I pteſſed 
them till they Brake. 7 


Two Men- CXVI. In May 1699. There was ſhewed to me a Fig at Veeford in Stafford. 
by J. Hire, with a Face ſomething Repreſenting that of a Man's, and the Chin 
Foyer; n. was very like that of an Humane Fetns. But, when I had well confidered 
955: p. 431. the Head, I obſerved there was a Depreſſion of the Bones of the Noſe, in 
that Place which was betwixt the Eyes, in which the Pig's Face ſeemed 
to me to be Broken, and the Noſe drawn up to appear like an Hr 

mane.. The under Faw was Inverted, to grow up to meet the upper; the 
Tongue and Mouth were made more like an Humane, being altered by ſome 
External Preſſure upon the Mouth of the Pig, which broke the Bones 
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of the Noſe, and cauſed their wir on che Mo the Palate, and the Bver⸗ 


fon of the inder Faw. This Preſſure on the Mouth forced the Bones up- 
ward, ſo much as to cover the Eye Holes, and the Pig appears Blind. 4. 
is the Place of the Bone Depreſſed, B. is the Depth of it. It cloſed it ſelf 
with a Spring, when we opened it by Force; ſo that it had Grown cloſed 
up, ever fince it was Cartilaginous. By this Breach, or Depreſſion of the 
Pig's Face, | was firſt Convinced, that this Monſter was not produced by 
the Copulation of two Species, as was uſually apprehended, but only occafion- 
ed by the Perverſion of the Compreſſion of the Vomb, or Placenta, or other 
Pies in the Tame Part of the Womb. And that the Pig's Head was ſtreight- 
ned in its Growth, appeared by the Flatneſs of the Ears, and that this 
preſſure happen'd whilſt the Bones were Cartilaginons, appears by the Bones 
depreſſed, which remain'd Cartilaginous, and at the ſame time the under Faw 
was Inverted, and the Head made more Round, 1 farther obſerved, thar all 
the Head was covered with Hair, as the other Pig's were; that the Teeth 
in the Mouth were Pig's Teeth; the Hair of the Pig's Head was Yellow, 
as that of the Sow's was; the Monſtrous Pig was as big, and as well 
Grown as the reſt of the Pigs, and therefore begot by the Boar at the ſame 
Time; the Noſe was a Perfect Pig's Snour, and there was no upper Lip, as 
in the Human Kind. In all the other Parts, it appeared to be a Perfect Pig; 
no Parts were wanting, but thoſe of the Face, diſtorted by ſome External 
Accident. At the beginning of the 17th Week, from that Time when the 
Sow took the Boar which is the uſual Time the Sow Pigg'd 8 Pigs, the firſt 
5 were Perfect Pigs, the Sixth was the Monſter, and after that two more 
Perfe& Pigs. This Monſter was Pigg'd Alive, bur dyed becauſe it could not 
Suck, the Noſe being Stopped, The Cry of the Pig was not like the other 
Pigs, becauſe of the Stoppage of its Noſe, and the Alteration. of the Fi- 
gure of irs Mouth. TA 

This Kind of Monſtrous Pigs, produced by the Unnatural Situation of 
Parts, by fome External Compreſhon, I believe is very frequent; becauſe 
| had another of the ſame kind, ſent me out of Derby/hire, which had a Re- 
ſemblance of a Man's Face, and all the other Parts of a Pig, and this had 
the ſame Chin, and Depreſſion betwixt the Eyes, the Roundneſs of the Head, 
and Flatneſs of the Ears, I have above deſcribed. But this Derbyſhire Mon- 
lter wanted Hair, as Pigs which come too ſoon. do; and no Sex could be 
diſtinguiſhed in it: But the former deſcribed was a. Boar Pig. 


CXVII. This Monſtrous Catling was Dead when I met with it, and 1 am rheacatomy 

— —g that it was ſo brought forth, the Lungs being Compact and free a Boie 
Air, which they could not be, if it had ever Inſplted. It was Double ca; By Dr. 

from the Navel downwards, having 4 Hind feet, 2 Tails, 2 Anvs's;-and 2 os nA, 

Pudenda , for they were Females, They were Jointed into one Trunk at the 

avel, and were continued ſo upwards : But yet this Monſter had 2 Pair of Ig. 275. 

Tore. fert, one of them on the Back, and the other on the Bteaſt. The Head, 

though fingle, had two Pair of Ears, one naturally Seated, and another at the 

binder part of the Head, between the Froceſſus Mammillares, to which the Ver- 

tere of both the Necks were Joined. _ There 


(ea) 
©" There was only one Stomach. under the Liver in the Right fide, reaching 
under another Liver in the left. The Guts were fingle till within 6 or 7 
Inches of the Anu, and there was a Diviſion into two Branches, one going 
to each Fundament below the Diviſion there were plainly to be ſeen two Cx 
cums, within about 3 Inches of the Anus each. There were two Livers, one 
much ſtnaller than the other, that which was in the Right fide was the leaſſ 
the vther lay lower down in -the left fide, they were both entire with. 
out any Diviſion or Loher. There was a Vena Umbilicalis inſerted into each of 
them. There were two Arteries inſerted into the Liver in the left fide, both 
coming from the Aorta, and theſe | ſhall call the Celiace ; but there wi 
only one inſerted into the Liver placed in the right fide. There was no Ven; 
Cava below the Livers . for all the Veins coming from the lower parts 
entred the Livers as the Vena Porta does naturally. There was a Branch of 
a Vein on each fide er from the Loins inſerted into the Back Parts of 
the Liver: And beſides theſe there was not a Branch to be ſcen, but what 
was inſerted into the middle of the Livers. There were two K:dneys on each 
fide furniſhed with Ureters. There was neither Spleen nor Pancreas in either 
fide. | a | | 
There was a Double Diapbragm meeting in the middle between the tro 
Back Bones, and making a embran?, which to. me ſeemed to be a Medis. 
flinum, for it reached np to the Thymus. There were 2 Hearts in it, one 
placed above the other, and a little to the Right fide, it was much higher 
than ordinary, and it had a Vein coming to it from the little Liver in the 
Right fide, which (together with 3 other ſmall Veins, one from each of the 
Fore Feet, and one from the Head) furniſhed this Heart with what Blood 
was to be Circulated by it. It had only one Auricle, and one Ventricle: 80 
that it ſeemed to be but half a Heart. There was a pretty large Paſſage into 
the Arteria Aorta, the Contrivance of which was very fingular ; for above 
this Heart it was made like an Arch of a Circle, into which there was a di- 
rect Paſſage from the Heart for the Blood. When J further Examined this 
Artery, I found that it went down on each fide on the Vertebræ of the Backs 
between the Kidneys, and divided it ſelf on each fide after the uſnal mar- 
ner, after it had lent each Kidney a Branch, the Liver in the Right fide one, 
and the Liver in the Left fide two. Below the former, a little towards the 
Left fide of it, there was another half Heart, having only one Auricle and 
one Ventricle like the former. This received a little Blood but what ws 
tranſmitted from the large Liver in the Left fide, by that that is calld 
the 'Trancus Aſcendem of the Vena Cava. The Artery carrying the Blood 


© |, Koni this Heart was inſerted into the Artery lately deſcrib'd, as well 23 


chat of the other Heart. So that, if the Blood Circulated through eitbet 


df them; the whole Animal malt neceſſarily: be ſupplied with Blood, a Cor 


-trivance not- unlike that of rhe Arteries under the Brain, where the 4. 
ria Carotides and 'Vertebrales do Empty themſelves into one Common 
"ern, from which all Parts of the Brain may eafily be ſupplied with 
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The Head was Joyned to two Necks about the Proceſſus Mammullares. Fig. 218. 
There were 4 Orders of Ribs, though the Body was but one above the Fig. 2796 


of the Ei- 


Fig. 275. Expreſſes to the Life the outward Shape, when placed on its goes. 
0 


cb. Hg. 275 
Fig. 276. The Cat Opened. 1. the Stomach, pull'd from behind both the I. 276. 


Livers, ſo as to be plainly ſeen. 2. the beginning of the Guts below the Fylo- 
ms. 3. The Divifion of the Gut into two Branches, whereof one went to 
each Anus. 4. 4. the Two Cacums. 5.5.5. 5. the Two Pair of Kidneys, fur- 
niſhed with Emulgent Arteries and Veins, 6. A large Liver in the Left fide, 
much lower ſituated than the Liver in the Right fide. 9. the Liver in the 
Right ſide, with a Vein, 8. coming from the K:dneys of the ſame Side, after it 
had United above the Emulgents ; this ſupplies the Office of the Vena Cava 
and Vena Porta. 9. 9. two large Branches of the big Artery going into the 
Body of the big Liver. 10. 10. 10. 10. the great Artery, ſupplying both 
fides with Blood, and receiving of it from the two Hearts. 11. The Vein, 
bringing the Blood from the lower Parts of the Left fide into the Liver, 6. of 
the ſame fide. 12. 12. the big Arter y, ſending Branches to each of the Mid- 
nes, 13. the upper Heart. 14. the Artery that ſupplied the Head with 
lood. 15. 15, the Axillary Arteries, 16. the Vena Cava coming from the 
Liver in the Right fide to the Heart. 13. 17. the Paſſage from the faid Heart 
to the Aorta. 


Fig. 277. 1. The Liver in the Left fide, freed from all things that kept Ps: 277. 


it any way out of Sight. 2. the Vena Cava paſſing from it to the lower 
Heart. 6. 3. A Skirt of the Diapbragm turned to the Left fide, that the 
former Vein ſhould better appear. 4. the Stomach, diſplaced for the for- 
mer Reaſon. 5.5.5. 5. the Kidngs. 6. the lower Heart, in its due Situa- 
tion. 7. the upper Heart, drawn out of its place upwards, that the other, 
6, with the Paſſage 11. from it to the Aorta, 9, 9. might be well Repre- 
ſented. 8. 8. the Liver in the Right Side, doubled and turn'd over the 
Heart, 6. that it might be the better fer forth. 9. 9. 9. the Aorta, where 
it is not hid by the Parts difplay'd for the former Reaſon.” 10, the 
Lungs not well Repreſented. 11. the Paſſage from the lower Heart into the 


Aorta. 


Fig. 278. The Skull opened, and freed from the Brain. I. 1. the Hollows, Ng. 278. 


through which the Medulla Oblongata was continued to the Medulla Spinalis. 
2. 2. the two Necks. | | 


Fig. 279. 1. 1. The Two Diapbragms ſeparated from the Cartilages of the r 279; 


Ribs, that their Fun@ures may be ſeen. 2. 2. 2. 2. The Vertebra of both 
the Backs 3. 3. 3. 3. 3. 3. the Jun&ure.of the two Setts of Ribs that were 
at the Back. + 4. 5 the two Setts of Ribs that were joy ned to the Breaſt. 
5. the Tips of the Diapbragms, pulFd downwards to ſhew the Ribs plainly. 
6,6. the Vertebre of the two Necks. | wh, | 
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As lage CXxVIII The. Account you had from Cheſts, in 1 695. of 2 Greybow4 
420 +24. Dog that voided an Animal, Reſembling a Yelp, per Anum, as ſtrange and 
ed 2 incredible as it may ſeem, is yet here ſtedfaſtly believed; and the Creature 

eyhound; WAS kept for ſome time in Spirit of Vine, having Lived for ſome ſhort time 
28. after it came into the World, and it was ſeen alive by Mr. Roberts of the 
222. P. 316- Society, then in Cheſter. They ſay, it exactly reſembled a Grey-bound- -Wheh, 

and had on its fide a large Spot, in the ſame Place, as the Dog it proceeded 
from, had ſuch another; and that with it was Voided a Whitiſh Mucous 
Matter, ſo that the People here at Cheſter will not permit me to Queſtion the 
Truth thereof. ; 8 


4 Bitchwith” CxIX. Tis Notorious all over il that divers Years lince, a Bitch, 
p44 221% of yet Alive, of a conſiderable Noble-man, after ſhe had loſt her Spleen, hath 
the —— en ſeveral times with Puppys z of which ſome cut of Curioſity were 


rler p. h. opened, and found to have a * Fair Spleen. Vid. 1 oock de Anat, 
Gp, Hum. 1 


3 XX. Iam informed that this Year TIN at Dunchurch in Varvicfin 


115 2Y Cow Calved Four Calves, 'Perfett and all Livin g. 


* 437 CxXI. About 2 or 3 Yea:s fince, there was a Hen at Vaclton in Nath 
folk which 4 4 „ big with Eggs, upon ſome account could not Lay, but 
A hes withafter a How d and bee Wain are ans was ound in the Ovariun 
2225 the a Ferfed Ch To | 
Orarium 3 | 
53. 4 oc CXXUl. 10 Franc a Swan Eg of a ze tom End to End, and 
Fang Bibi, 41 of bigneks, was found Held in a Her's which appeared to 'bave 
joe fa FER nothing Extraordinary on its outfide. The Smal Egg Shell was a to 
By .-.- % the Shell of the greater by one of i its Exttemities. 


235 p. 632, 

CXXII Arber harh been very lately made, by two o Phyficians at Paris, a 
— Diſſectio a Cow, in cujus Teſticulis Ova reperta fuerint, ut? Kerkringiu 
OO a ſe ſcripſerat, in Anthropogeniz Ichnographia. 


cCxxiv. The Sa gaclous Harvey, after many repeared Diſſections of In- 
—_— 26g "aw Deer, Alerts that nothing for about 6 or Weeks can be ſeen in 
ee N of tho Hombs; that then there appeared. ſomewhar like an Eg, 
1 patent Liquor included d in a vety thin Membrane, in which after a 
of 4 Bitch bs could bility fee dhe Rudiments of a Fetu.” He is well farisfy'd 
— Uh, ſeveral Th 1 70 1 ee | can. be 17 forcibly injected into the 


111 - . 


were filled as to make a e into e Ffaice of Conception: Nor would be 


with the 


with the Taſpect that the Seed 255 lay till the Fry : ap at in any Crane 
Fleſhof or Recefſes of the Horns; which he aſſerts are then 15 moorh and ſoft, as the 


Former Con- 


ception; By. Corpus Calloſum of the Brain, After Dr. Harvey had thus ſufficiently confure 


n. 147 · p. 183. 
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nion of the Produ@ton of Animals from the Mixture of the ſeminal Matter of 
both Sexes, *twas not ſo difficult to diſcover-whence the Egg came, which 
he ſaw about 7 Weeks after Impregnation. Tbe fallopian — which joyn 


to the Horns, and terminate very near the Ovaria, (as the Teles muliebres, 
are generally now calld) directed the ingenious and induſtrious De Graaf, 
to make more accurate Diſſections of them: And he has ſo very nicely ob- 
ſery'd the Progreſs of the Eggs in Conzes, the very time of their paſſing. into 
the Tubes, and appearing in the Horns of the Womb, (which comes very 
near that proportion of Time Dr. Harvey obſerved the Eggs in his Deer) that 
the Opinion of the Production of all Animals from Eggs is now almoſt 
univerſally received. | 10 

Some time ſince indeed, the learned Diæemerbroeck, and very lately Mr. 
Verney, have endeavoured to confute this Opinion, and expoſe it. The maſt 
conſiderable Argument they uſe, is taken from the Narrowneſs of the Falo- 
pian Tubes, where they open into the Womb, and at their Extremities. But 
Dr. De Graaff prevented this Objection, by alledging, that the Hole by which 
it has its Exit out of the Ovarium is as nartow ; that no Force is uſed to 
open it, but it expands it ſelf as the Os Uteri before the Bitth: As Nuts and 
Peach-ſtones, &c. give way to Germinating Plant, which is leſs able to 
make its Way than the Egg. Bur beſides which, theſe Authors urge, tho 
the Extremity of the Tube be membranous in moſt Quadrupeds, in which 
it's poſſible a ſeminal agent might be tranſmitted into the Womb ; in Wo- 
men it's divided like a Knot of Ribbon, and is no more adapted to receive 


any thing but an Egg, than the Fingers expanded to receive and contain a Flu- 1 uf. 
id. The Egg has not been able ſometimes to get into the Womb; Niolanus III. Cap. 4 
ſpeaks of a human Fetw ſeen in one of the Tubes, and Dr. Harvey aſſures you $. CVUL 


he has ſeen it himſelf. 

In the Diſſection of a Bitch at Oxford, it was obſerv'd, that the Embrio's 
either could nor get into the Womb, the membranous Expanſion being hind- 
red from aſcending to and clipping the Ovaria, by the Fulneis of the Fomb, 
or from the ſame Cauſe were forc d back again. She had been with Whelps'; 
by a Blow ſhe received the Fetw's died within her. She diſcharged: by the 
Pudendum a great Quantity of putrid Fleſh and Matter. Sbe was afterward 
able to run in the Pack. After the 2d Impregnation ſhe was obſerved to 
have a very ill ſhaped Belly; when dead, the Owner, a Fer ſonſof Quality, 
ſent her to Oxford. The Horns of the Fomb were ſo ſtuft up with the 
Bones and firmer Muſcles, and thicker - Skin of the Fetw's; (ſome of them 
lay in the uſual poſture, the Skeletons of which were emite, the Interſtices 
of the Bones only fill'd up with Skin and Fleſp) that no ſeminal Matter, or 
Aura ſeminalis could poſlibly find a paſſage ta the Ouarium. The Eggs; af- 
fefted in the 2d Impregnation, finding no Room in the Horns, ete forc'd: back 
into the Abdomen ; where they were found affixt to the Meſentery, Kid- 
ney, Fc. Only two of the Bags had a Communication with the Womb by a 
ſlender Du. Theſe I ſuppoſe fell into the Horns firſt, and began to faſten 
to them, but growing larger were forc'd to retire. The other three had no 
Reception there at all. The Membranes which contained the Embrio's 

Vol. II. 212 2 22 were 
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mete all of them very thin, and the Auimalcules in them had wanted a due 
Supply of Nutritious. Matter. This ſeems to give as clear a Proof of the 
Truth of the modern Opinion, as can be expected or defired. 
But if Anatomy had not diſcovered Eggs, and demonſtrated their Ulſe 
and Progreſs to the Womb, it would be very difficult ro conceive how an 
Animal could be produced from the Mixture of the ſeminal Liquors of both 
Sexes. Every Animal (tho upon other Accounts eſteemed the moſt deſpi- 
cable) is mãade up of ſo many different Parts, and thoſe of ſo excellent 3 
Contrivance, and ſo wonderful a Reſpect to one another, that *cis not to be 
imagined, that the Seminal Fluids lying looſe, and at large in the Capacity 
of the Yomb, and expoſed to ſo many Accidents, could give a Production ſo 
admirable.” Every Jog of it from the frequent Motions of the Female 
would diſturb and diſtract the preſent Defigns of the Plaſtick Power they 
ſpeak of. The Humours and Vapours which have a Paſſage to, and humeq 
all the Parts of the Body, would in the Vomb break in on the ſoft Seminal 
Maſs, and break off the tender Filaments when firſt a Forming. In Quagry. 
ds the periffaltick Motion of the Horns would perpetually ſeparate the 
arts of the ſeminal Collection, and ſcatter thoſe Pieces, which Nature is 
putting carefully together into the Fabrick of an Animal. From this Way 
of Conception, Monſters would be very frequently brought forth, and 
would be much leſs wondred ar, than a perfect Production is now. We ſee 
how very induſtrious Nature is in preſerving the Species of Vegetables, 
When the tender Seed is firſt Formed, it is ſecured from external Injuries by 
various ſorts of Caſes. The Embrio of the Plant contained in the Seed hath 
. or 4 Coats to encloſe it; the outermoſt is deſigned of ſufficient Strength t9 
pPreſerve it. None of the Fuices of the Earth are permitted to enter in, but 
ſuch as are fit to put into Motion, or ſupply the Liquor contained in the 
inner Membrane, from whence it has its firſt Increaſe. ' Ard, as the E 
of Animals are deſigned for the ſame Purpoſe the ſeeds of Vegetables are, 
o there is very great Agreeableneſs between them. The Shells and Mem- 
branes of Eggs (except thoſe which ate brought to Perfection in the Female 
Sex) are very like thoſe of Seeds ; both have a Colliquamentum or more fire 
and ſpirituous Liquor, which is firſt to be ſpent before thoſe which are grol- 
[ſer can be received in the extremely fine and ſmall Pores of the FCtus, 
when only juſt begun to be formed; and in both the Parts of the Embrio 
are 'defigried and drawn out, before the Egg has been at all affected by the 
Maſculine Seed, or the Vegetable Seed put into the Womb of the Earth. The 
Figure of the Plant may be ſeen in the larger Seeds, and Miniature of a Chic 
in the ſpor of the Yelk. 
gut, if fo great and ſo various an | Artifice is neceſſary to raiſe a Plant, 


thell Nature be thought leſs careful and induftrions in the Propagation of 


Animals, whoſe Parts are more numerous, and -of la much finer Texture? 
And, fince thoſe Animals and Vegetables are by ſome allowed to take tbeit 
Original from Eggs and Seeds, whoſe Largeneſs will permit them to obſerve 
hem, it Neems aß Opinion with too much Precipitancy taken up, that wa 
E ERA Ju: Dots o G91: r TOIN5! nnn 9353; PO 
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poſes ſome of the greater Animal, and the leaſt of theſe,” and Plants, ate 
ſupplied from equivocal Generation; that corrupted matier from the 
warmth of the Air, or the motions of its own Principles, can form the 
Parts of the one or the other, For the Heat of the Air endeavours to 
diſſipate and remove the thinner Parts from the more groſs : Since no 
Membrane is ſuppoſed to confine them. And the more active Principles are 
from their own Nature always ſtruggling to be quir of them. And this way 
the pes of an Animal would be ſooner broken into pieces, than a new one 
enerated. = 
e But they believe it may be allowed, that the leaſt and moſt inconſidera- 
ble Animals and Plants are this way Formed. But their Minuteneſs 
makes the Difficulty greater : A Membrane to include the Conception with 
its firſt Nouriſhment ſeems more neceſſary here, where the Parts are more 
delicately put together, and from their exceeding Fineneſs, might more 
exfily miſcarry. But if after this Method ſome Animals and Plants can 
be produced. why is the ſame Species and theſe. very ladividuals they ſup- 
poſe ſo made, furniſhed with Organs for Univocal Generation? If Slims 
and Mud can afford Frogs and Eels, why does the firſt Spawn fo many Eggs, 
and are the other Viviparous ? Why does not ſo great a  Diverfity of pu- 
trid Parts in the Earth, differently affected by vnaccountable Accidents, otten 
reſent us with new Living-Creatures, and Vegetables of peculiar Species? 
Bur no ſuch new Plants are taken Notice of, and the Mites are of the 
ſame ſort from Cheeſe and from Meal, The Objection which is offered 
againſt Epicurus will be made with the ſame Force againſt this Opinion: 
If the Earth ar firſt equivocally produc'd Men, Quadrupeds, Birds, and Fiſh, 
why has it not done irvery frequently, or, at leaſt, ſome Times fince > We 
begin to ſuſpe the Cheat, when the Artiſt is not, able to perform the 
ſame again. | 4 71 1 


cxxv. 1. Upon Dr the Obſervations and Diſcoveries of Dr. The mode. « 
de 


Harvey, S. Malpigbi, Graaff, and M. Leewenboeck, with one another, 


theſe three things ſeem to me very probable. 1. That Animals are ex Animal- by Dr. Geo. 


culo. 2. That the Animalcules are originally in Semine Marium & non in Fe- 
minis, 3. That they can never come forward, not he formed into. Auimali of 

the reſpective Kind, without the Ova in Feminis, dy 24h 
The firſt of theſe ſeems probable from theſe 3 Obſervations ; 1. That ſome 
ſuch thing has been ſo often obſerved by Malpighius in the Cicatricula of 
an Egg before Incubation, as the Rudiments of an Animal in the Shape of 
a Tadpole, as may be ſeen in his firſt, and in his repeated Obſeryatjons, de 
Formatione Pulli in Ovo. 2. The ſudden Appearance and Diſplaying of all 
the Parts, after Incubation, makes it probable, that they ate not then a- 
Qually formed out of a Fluid, but that the Stamina of them have been 
formerly there exiſtent, and are now expanded. The firſt Part of the Chick 
which is diſcovered with the naked Eye is, you know, the Pun@um Saliens, 
and that not till three Days nd, Os of Þicubation be paſt ; and then 
+ + on 
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on the fifth Day the Rudiments of the Head and Body do appear, This 
made Dr. Harvey conclude, that the Blood had a Being before any other 
Part of the Body, and that from it all the Organs of the Fetus were both 

formed and nouriſhed ; but by Malpighius's Obſervations we find, that the 

Parts are then only ſo far extended as to be made viſible to the naked Eye 
and that they were actually exiſtent | before, and diſcernable by Glaſles 

After an Huubatib of 30 Hours, are to be ſeen the Head, the Eyes, and the 
Cina, with the Vertebra, diſtinct, and the Heart. After 40 Hours its Pulſe 
is viſible, and all the other Parts more diſtinct, which cannot be diſcerned 
by the naked Eye before the Beginning of the fifth Day; from whence it 

ſeems vety probable, that even the ſo early Diſcovery of thoſe Parts of the 

Fetus by the Microſcops, is not the diſcerning of Parts newly formed, but 
only more Dilated and Extended by receiving of Nutriment from the 
Colliguamentum ; ſo that they ſeem all to have been actually exiſtent before 
the Incubation of the Hen. And what Swammerdam has diſcovered in the 
Tranſmuration of Inſe&s, gives no ſmall Light to this, whilſt he makes 

2 in the Explanation in the 13th Table of the General Hiſtory of Irſed, 
that in thoſe large Eruca's which feed upon Cabbage, if they be taken about 

the time they retire to be transformed into Aurelias, and plunged often in 
warm Water, to make a Rupture of 'the outer Skin, you will diſcern 
through the Tranſparency of their ſecond Membrane, all the parts of the 

Butter fly, the Trunk; Wings, Feelers, '&c. folded up: But, that after the 
Eruca is changed inte au 4rrelia, none of theſe parts can be diſcerned, they 
are fo drenchr with Moiſture, though they be there actually formed. 

Another Confideration is from the Analigy, which we may ſuppoſe, be- 
tween Plants and Animals, All Vegetables we ſee, do proceed ex Plantula, 
the Seeds of Vegetables being nothing elſe but little Plants of rhe ſame Kind 
folded up in Coats and Membranes ; and from hence we may probably 
conjecture, that ſo curiouſly an Organized Creature as an Animal, is not 
the ſudden ' produQ of a Fluid, o, C:liquamentum, but does much rather 

oceed from an Animalcule of the ſame Kind, and has all its little Mem- 
ers folded up according to their ſeveral Foynts and Plicatures, which ate 
afterwards enlarged and diſtended, as we ſee in Plants. Now, though this 

Coufideration alone may ſeem not to bear much Weight, yet being joyned 
to the two former, they do mutually ſtrengthen each other. And indeed, all 

the Laws of Motions which ate as yet diſcovered, can give but a very lame 

Account of the Forming of à Plant or Animal. We ſee how wretchedly Des 

Carter came off, when he began to apply them to this Subject. They are 
formed by Laus yet unknown to Mankind, and it ſeems moſt probable, 
that the Stamina of all the Plants and Animals that have been, or ever 
ſhall be in the World, have been formed ah Origine Mundi, by the Almighty 
Creator, within the firſt of each reſpective Kind. And he who conſiders the 
Nature of Viſon, that it does not give us the true Magnitude, but the 

proportion of Things, and that which ſeems to our naked Eye but à point, 
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may truly be made up of as many parts as ſeem to us to be in the whole vi- 
fible World, will not think this an abſurd or impoſſible thing. | 

But the ſecond Thing, which later Diſcoveries have made probable, is, that 
theſe Animalcules are originally in Semine Marium, & non in Femins : And 
this I collect from theſe Conſiderations. ; 

1. That there are innumerable Animalcula in ſemine Maſeulo omnium Anima- 
lum. M. Leewenboeck has made this fo evident by ſo many Obſervations, 
that I do not in the leaſt queſtion the Truth of the Thing, ch 

2. The obſerving of the Rudiments of the Fetw in Eggs, which have been 
Fecundated by the Male, and the ſeeing no ſuch Thing in thoſe which are 
not Fecundated, as appears by Malpighius his Obſervations, makes it very 

obable, that theſe Rudiments proceeded originally from the Male, and not 

om the Female. | 

2. The Reſemblance between the Rudiments of the Fetus in Ovo, both oe Gen. 4. 
before and after Incubation, and the Animalcule, makes it very probable, tat 
they are one and the ſame. The ſame Shape and Figure which M. Leewen- 
boeck gives us of the Animalcule, Malpighius likewiſe gives us of the Rudi- 
ments of the Fetus, both before and after Incubation 3; yea, and even the 
Fetus's of Animals, do appear ſo at firſt to the naked Eye, ſo that Dr. Har- 
7 does acknowledge that all Animals, even the moſt perfect, ate begotten 
of a Vorm. ; 
4. This gives a rational Account of many Fetw's at one Birth, eſpecially 
that of the Counteſs of Holland, and how at leaſt a whole Cluſter of Eggs 
in a Hen are ſœcundated by one Coition of the Male. Ti 

5. This gives a new Light as it were to the Firſt Prophecy concerning the 
Meſfab, that the Seed of the Woman ſhall bruiſe the Head of the Serpent: 
1 the reſt of Mankind being thus molt properly and truly the Seed of the 

ans * | | 

6. The Analogy I have already mentioned, which we may rational'y ſuppoſe 
between the Manner of Propagation of Plants and Animals, does likewiſe make 
this probable, Every Herb and Tree bears its Seed after its Kind; which 
Seed is nothing elſe but a little Plant of the ſame Kind, which being thrown 
into the Earth, as into its Uterus, ſpreads forth its Roots, and receives its 
Nouriſhment, but has its Form within itſelf; and we may rationally conje- 
dure ſome ſnch Analogy in the . of Animals. nh 

The 3d particular which later Diſcoveries make probable is, That Aui- 
mals cannot be formed of theſe 4nimalcula without the Ova in Feminis, 
which are neceſſyry for ſupplying of them with proper Nutriment ; and this 
theſe Conſidetations ſeem to evince. 1. It is probable that an Auimalcule 
cannot come forward, if ic do not fall into a proper Nidus, This we ſee is 
the Cicatricula in Eggs, and tho a Million of them ſhould fall into one 
Egg, none of them would come forward, but what were in the Centre of 
the Cicatricula ; and perhaps the Nidw, neceſſary for their Formation, is 
ſo „ «qe to their Bulk, that it can hardly contain more than one 
Animalcule; and this may be the Reaſon why there are ſo few Monſters. 


This 


„„ 
This we ſee is abſolutely neceſſary in Oviparis, and the only Difference 
which ſeems to be between them and the Vivipara in this matter, is in this, 


that in the latter the Ova are properly Nothing more but the Cicatricula 


Vid. Inf. Vol. 


with its Colliquamentum, ſo that the Fetus mult ſpread forth its Roots into 


the Uterus to receive irs Noutiſhment , but the Eggs in Oviparis may he 
properly termed an Uterns in Relation to the Fætus; for they contain, not 
only the Cicatricula with its Amnion and the Colliquamentum, which is the 
immediate Nouriſhment of the Fata, but alſo the Materials which are 
to be converted into that Colliguamentwm, ſo that the Fetus ſpreads forth its 
Roots no farther than into the Yhite and Telk of the Egg, from whence it 
derives all its Nouriſhment. Now that an Animalcule cannot come forward 
without ſome ſuch proper Nidus, M. Leewenhoeck will not readily ery, 
for if there were nothing need ful but their being thrown into the Uterys, 100 
not ſee why many Hundreds of them ſhould not come forward at once, at 
leaſt whilſt ſcatter'd in ſo large a Field. 
Now, 2. That this Cicatricula is not originally in Utero, ſeems evident 


11. cap.1v, from the freequent Conceptions which have been found extra Uterum ; ſuch 


$ CX1I, 
& CIX. 


as the Child which continued 26 Years in the Woman of Tholonſ?'s Belly; 
and the Little Fetw found in the Abdomen of Mad. de 8. Mere, together 
with the Teficle torn and full of clotted Blood; ſuch alſo ſeem to be the 
Fetws in the Abdomen of the Woman of Copen bagen, mentioned in the Mor. 
velles des Lettres, for Sep. 85. all the Members of which were eaſily to be 
felt thro? the Skin of the Belly, and which ſhe had carried in her Belly for 


vid. Inf . 4 Years : And the 7 Years Gravidation related by Dr. Cole. Now grant: 
$ CXVII. ing once the Neceſſity of a proper N:dus, for the Formation of an Animal. 


cule into the Animal gf its reſpeQive Kind, theſe Obſervations make it pro- 
bable, that the Tefer are the Ovaria appropriated for this Uſe; for though 
the Animalcules coming thither in ſuch Caſes, may ſeem to be extraordinary, 
and that uſually the Impregnation is in Utero, yet it may be collected from 
hence, that the Cicatricule or Ova to be Impregnated, are in Teftibus Fe- 
mineit; for if it were not ſo, the accidental coming of Amnimalcules thither 
could nor make them come forward more than in any other Part of the 
Body, ſince they cannot be Formed and Nonriſhed without a proper Nidu. 
But 3. It is acknowledged by all, that the Fætus in Utero, for ſome con. 
ſiderable Time after Conception, has no Connexion with the Nomb; that it fits 
wholly looſe to ir ; and is perfectly a little round Egg with the Fetw in 
the midſt, which ſends forth its Umbilical Veſſels by Degrees, and at laft lays 
hold on the Uterw. Now from hence it ſeems evident, that the Cicatricul, 
which is the Fountain of the 4nimalcule's Nouriſhment, does not ſprout from 
the Uterw, but ir has its Origin elſewhere, and falls in thither as into a fi 


Soil, from whence it may draw Nutriment for the Growth of the Fœtus; elle 


it cannot be eafily imagined how ir ſhould not have an immediate Conner: 
ion with the Uterus from the Time of Conception. 
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If you joyn all theſe three Confiderations together, viz, That an Auimalcule 
cannot come forward without a proper Mdus, or Cicatricula; that there 
have been frequent Fetw's extra Uternm ; and that they have no Adbefion to 
the Uterus for a conſiderable time after Conception; they ſeem to make it 
evident, that Animals cannot be formed ex Animalculis without the Ova in 
Feminis. To all theſe I ſhall ſubjoyn the Propoſal of an Experimentum Cru- 

;s, which may ſeem to determine whether the Tefes Feminee be truly the O- 
varia, viz. open the Abdomen of the Females of ſome Kinds, and cut out 
theſe Teficles, and this will determine whether they be abſolutely - neceſſary 
for the Formation of Animals. 

It is indeed difficult to conceive, how theſe Eggs ſhould be [mpregnated 
per Semen Maris, both becauſe there is no Connection between the Tube and 
the Ovary for its Tranſmiſſion ; and for that Dr. Harvey could never dit- 
cover any thing of it in Utero. Bur as to the laſt, M. Leewenboeck His 
cleared that Difficulty, by the Diſcovery of innumerable 4Animalcula Semi- 
nis Maris in Cornubns Uteri, and thoſe living a conſiderable Time after Coi- 
tion, And as to the former, we may either ſuppoſ: that there is ſuch an 
Inflation of the Tube, or Cornua Uteri Tempore Coitionis, as makes them embrace 
the Ovaria, and ſuch an Approach of the Uterus and its Cornua, as that it 
may eafily tranſmit the Seed into the Ovary : Or elſe, that the Ova are Im- 
pregnated by the Animalcules after they deſcend into the Uterus, and not in 
the Ovary. The former ſeems probable, for this Reaſon, that at leaſt a. 
whole Cluſter of ER s in a Hen will be Fecundated by ons Tread of the Cock; 
now this Fecundatio ſeems to be in the Vitellary, and not in the Uterus as 
the Eggs paſs along from Day to Day; for it can hardly be ſuppoſed, that 
the Animalcules ſhould ſubfilt ſo long, being ſcattered looſely in the Uterw, 
as to wait there for many Days, for the Fecundation of rhe Eggs as they paſs 
along. The latter Conjecture has this to ſtrengthen it, that the Animal- 
cules are found to live a confiderable Time in the Uierus, and that if they 
ſhould Impregnate the Ova in the Ovary isſelf, the Fetus would encreaſe. 
fo faſt; that the Ova could not paſs through the Tube Uteri, but would either 
burſt the Ovary, or fall down into the Abdomen from the Orifices of the Tube ; 
and that from thence proceed thoſe extraordinary Conceptions in Abdomine ex- 
tra Uterum, 25 | 
But M. Leewenhboeck, to weaken this Confideration, about the Conception's o. 174. p. 
being like unto an Ovum in the Womb, propoſes a Parallel between theſe Ani- 
malcules and Inſects and inſinuates, that as the latter caſt their Skins, and ap- 
pear of another Shape, ſo the other which ar firſt ſeem like Tadpoles, may 
caſt their outward Skin and then be round ; and that this may be the Oc- 
caſion of the round Figure of the Conception in the Womb, To this it may 
be replied, That according to M. Leewenboeck's own Sentiment, the Animal- 
cules cannot come forward if they do not find the Pundum, or proper Place for 
their Nowr;/bment, to which it ſeems they mult have ſome Adheſion. Now, 
the Concept ion in Viviparis is not faſtened unto the Womb for many Days; 
nor does adhere to any Point of it; ſo that it ſeems this roundiſh Body is 
not the .4nimalcule thus changed, after having caſt an outer Skin, but is 


rather- 


"ORE . (912) 
rather the Cicatricula, or little Egg, into which the Anamalcule has entered 
as its Pun@um, or place of Nouriſhment ; elſe I do not ſee why they ſhout 
not be Adbering to rhe Womb from the firſt Conception, ot why, (as | have 
ſaid) many Hundreds of them are not conceived and formed together. 

ny Sir . 2. I have oft reflected on the Figure of a Mule, that being an Animal pro- 
Floyer,". duced by the Copulation of an 4ſs and a Mare, the Extremities of the Bo. 


755. p.333. Jy, the Feet, Tail, and Ears, and that black Croſs on the Back, reſemble 
that of the 4ſſes. By this we may obſerve, that the Female contains in her 


Eggs the firſt Rudiments of the Animal of her own Species, and that the In. 
pregnation only changes ſome of the Extremities into a Reſemblance of the 
Male. This ſeems to contradict our new Diſcoveries ; for, if the Male ſup- 

lies the Animalculum, the Fetus muſt always be of the ſame Species as the 
Male if the Female ſupplie it, of her Kind; whereas Monſters are obſer. 
ved to be a Mixture of both Species. | WAR 
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| [Combinetions: and Alternations, an im-; 


provement of the Doctrine, I. 184.1 


; \Gomers ; An. 1664. L 436, An: 166 3. I. 
438. An. 1668. I. 438. An, 1672. I; 439+ An. 
1677. I. 443. An. 1680. I, 446- An. 1683. 


451. An, 1686. L 453. An. 1699.1. 4517. 
[Comets A Hiftory of them, 1 323. Ob- 


ſervations on that in 1664, 338. in 1680. 


339. A Teleſcopical one, 340. One in. 
1717. 1 a 
A Compa 7 invariable, and the Account of 
it examin d, II. 620, to 625. 
Com Intereſt and Annuities; Problems 
concerning them, III. 678, 6791 


| Burning Concaves, I. 11. 


Concaves nearly Parabolical, I. 2 14. 
A falſe and preternatural Concept ion, III. 
220, to 222. 


L ** dectien; Some Properties of them, 
1 | ; | 
| A. Conife-. 


1 General I N D E X of Matters, 


II. 6 2. 


Tri „ I. 63. | 
The Connaught Worm, II. 758, 
The trembling of Conſenant w__ 
An Engine Conſuming Smoke, III. 
Gnfonyne? 3 

_ to it, III. 4 


A periodical Convulfion, III. 35. A 
Diſeaſe of the Convutfive kind, III. 36. 
Copenhagen ; the Longirude of ir, I 563 

[Copenbagen ; the Kirig s Chambers of Ra 
riries there, IV. 166. E | 
_ 
and Cumberland, II. 562, to 565. 
Corinth ; the Latitude of ir, I. 564 


Coren ; the Latitude of ir, I. 564. 


638 . 


Cortex I/interanus de(crib'd, II. £66, 667. 
of Cn 3 An extraordinary Caſe of it, 
82.] | | 


A with 4 Calves, IL. 904. 
Crewfiſh ; Stones in the Head of them, II. 


$31. 2 
Cube; the doubling of it, I. 9. 
The Cuntur of Peru, II. 860. 
A Problemarical Curve, I. 33. 
Tangents to Curves, I. 18. 1 1 6. The Re 
Rification of ſeveral Curves, I. 116. | 
The Transformation of Curves, I. 116. 


The Quadrature of Irrational Curves, I. 


32. Of the 588 Curve, I. 6. 
| [Curves ; Of | 
lengrh of Curve 


quickeſt Deſcent, 37.) 


Cycloidal Spaces perfetly quadrable, I. 


116, | 
| The Cycloide confider'd by Cardinal Cu- 
eneral Pro. 


and Epic 


un, before 1451; I. 116. A 
poſition for meaſuring all Held 
eloi di, I. 32. > 
The new Star in Pectore Cygui, I. 241. 
The new Star ſub Capite Cygni, I. 248. 
The Proportion of Spheres ta their con- 
taining Cylinders, I. 58. | 


D 


The Equality of Natural Day, refured, I. 


1170. 


„16s. 


Hiſtorical Obſervations re 
65, to 475. Latitude of it, 


564. 
An odd Convulſion in the Cheek, III. 34. 
riodical 


Mines in Hungary, in Lancaſhire 


reren 
Spherical Coniek Sections applied to 


ö 


uaring them, I. 5, Of the 

ines, I. 28. A Curve of 
the third order, I. 29. Conſtruction of Curves, 
30. Deſcriprion of them, 35, Curve of 


| 


Dantzicks the Longitude and La 
t, I. 559, 563. der 


8 an Experiment concerning ir 


3 = 
Perſons Deaf and Dumb, taught to 

and underſtand a Language, iT 2 

393. A Method of inſtructing Perſons Deef 

and Dumb, to ſpeak and underftand a Lan. 

guage, III 393, to 397. 

beef and Dumb Perſon who recover d 

his Speech and Hearing after à Fever, II. 

166, Deaf Perſons who could ſpeak and 

know what was ſaid by the motion of the 

Li . IV. 216.] ruff | | 
he Death-wateh-deſcribd, II. 385. 

i f A * Account of the Death uch, 
391. | 
Delphos ; the Latitude of it, 1. 564, 

| Deluge ; an Account of ir, and the Ante. 

iluvian World, II. 430. 

_—_ the Longitude and Latitude of ir, 

1. 560. 5 

| Deſcent, the line of quickeſt Deſcext, 1 


463. 
N How much the Deſcent is quicker ina Cy. 


; Effects of Gravity in the Decent of heavy 
Bodies, J. 472. PTL Dog, 

Devils bit; irs Vertues, II. 45. 
Dew like Butter in Ireland. II. 643- 
Diamonds ; an account of them, II. 467, 
to 373. | | 
Diamond:; of their luminous quality, Ill. 


|cloide, than in a ſtreight Line, I. 463. 


138.) 


[Differential Method illuſtrated, I. 123. 

Digeſtion ; experiments about it, III 9 
95. An ill Digeſtion by too much ſtudy. II 
1 10. 

Diſeaſes; the Motions of them, and the 
Birth- and Deaths of Animals in different 
times of the Natural Day, III. 311. Di 
eaſes change with rhe Tides, but Deaths are 
at no certain hour of the Tides, III. 311, 


312. 
2 he Diſſeſtion of Malpigbi, III. 3 . of a 


' The Diſtances of two unknown places, 

from 3 known Objects, where one of them 

is not Viſible at one ſtation, and another of 

mat the other, I. 122. 

The Diſtence of 2 unknown places, from 
known Objects, where only 2 of them are 

Vicbie at one Station, and the other two at 


othe Stati "ys 
rhe r on, 123. The 


4 Gentral IN DE xX Mr, 


ance of an unknown place from 

* jects — — I. 120. 
3 The D ances of 2 unknown places, 
from 2 — Objects at 2 Stations, I. 


70 meaſure Diſtances at one Station, I, 


with a Teleſcope, ib. 4 
"To meaſure ſmall D. Anf, I. 216, to 


Cold Diſtillations, an account of them, 


III. 315. 
[Diving, How to live under Water, I. 


bh, Infinite of Matter. I, 45. 
aa f 555 on firing Volleys of Gall 
650. 

' Dogs ; The Diſeaſes of them, II. 870, 


[Doning:on, Some account of it, I. them, 


136. 
A Monftrous Double-Cat, In. got, 902 
A Double-Pear, II. 63. 
A Monſtrous Dou hle- Turkey, II. 108. 
An excellent Driak from. 3 Mut: 


Gravidation, HI. 139, 
Woman who died of a Drop/y after the Pe- 
receneefis,” III. 141. The true Canſe of the 


Dropſy, UL-142« The ute of it, Ip. 


2143. A — one of * 
Woman, III. 27. | 
Durs Mater, an Experimen of irs Mo- 
tion, II. 15 J 


| Dyſenteries ; an infallible Cure for thera, 370. 


114, to 1.18. 
4 1 | 
Nag Reman, A Dilovurle of them, | 


80, Obſervarions upon it, II. 20. 
Earth, An uncommon finking of it, If. 


;  Obſeryations on-a Man. v 
died 4% HI: 139 — of ir 


Dreadful Earthqueke in "AMY in 1692, 
II. 411, 412. A more particular account 


of ir, II. 413, 10.41 An Ear in 
Batavia, in 1699. II. 28 420. The 
Cauſe of Earth: ene II. 
420, to 423. | 
Earthquakes, IL 109. 

Eaſter, The Rule to d ix in the Com 
mon Praer-Book explain d. IV. 11] | 
A Tbeir Mechanick Arts and 

y 197. 
E 9. Indies ; BB Vayages: 


to them, III, 614, to 61) pry a6" 


ae 11 . —_; 


* 4 
r re 10 oblerre 
280. — pn Diredtions- 
how to obſerve them, I. „Satellite | 


Bel 1. . 7 | 
tgp Sun, —.— the 


LRelipſes of the 
Gebguny —— 


Moon, 283. d . | 
the -Latitude- 


The Obliqui 

ro-the — 2 % 4 

the Bclipeic, and Elevation of 

main unchang d, I. 263. 

£ EZon in 
„E 

Bal; ; 


69. 
| Lovers plemifally in Frofty, in. 
Somerſetſhire, II. 83). "Too very large, 


The Generation of them, H. 877, 
found within an another E 
1 — — 
7275 4 Woman, IIIL 208, 209. 
— . — Derbylhire, deſerib'd, I. 
15 
An Eleg ent found d under ground nd 
Etſun ia IE 40 0 450; | 
—_ : 


I. 


Ib:4. ; 
| An 838. 


„„ How 
did in Ceyloa, III 315; Of the Su- 


ture of ire Har, 317! 
: The Blefricel — Sithes - 


con to Vegetable Robin, II 401. Bleftrical/ 


13] 

An Earthquake near Oxford, i in 
ſerib d, II. 356. An Earthquake at Or- 
ford n 1683, II. 396, to 400. in the Mid 
land ties, in 1683. II. 400. An Earth- 
dy ny in 1693 II. 400, to 406. 

114 1693. with the number of the 
lnbabitanti that periſh'd by it, II. 406, to 
419, An Earthquake at Lima in 1687, and 


1665; de- 


PLIES 
J. ſeed. an rer 
dion of it. IE. 6. =” 
An Embryo of 4 Weeks; wich Rena 
HI. 208, 200. 
The t, 06 ass deſerib, IK 785, 
to 791. 


n k Cami 3. Sx , Seaten. 
up it, I. 4 


in Jumaica in 1687, and 1688, II. 410, at 


pr l 
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* © Bpidemical Diſtempers ; Obſervations on The Extractias of Roots, without ur 
The Quadramre of 1 Por- | ; Several — Caſes mo 


; Epicyelazdes, And: Cycloides ; , a 
Proportion for meaſuring of them L 32. 


ations in banden 
N ther, 8. in ne the Reſolution 


1. 60. | 


{Cubic and Bi Equations 3 the 
Contraction of them, — a Pirchols and 
4 Circle, I. 63. The number of Roots 
in er. with their Limirs and 
„ I. 6 
Equations, Tnfioiremal ſolv'd /analyri- 
* = 79. An Improvement of ibe als. 

cimaring in extracting their | 
2 in Nu 


. 81. FColution of 
Cubick and Biquadratick uations, 1 22 
An Equation-Table, Calcu for the 
place, I. 292. An Equation-Teble, 


calculated for the Days of the Months, L 


The 6bſery'd, An. i699. La8e. of i 
Eridenus ; A new Star in it, I. 232 
An E; Z. rener, 1 316. | 


Tube t. Eſprit in France, com- 
pared. Bridge a $ — 2 I. 


to A III. 40, 4. 


9 A aner, , ick Ner 


1 ; 


Eyes of Horſes: A Blemiſh peculiar 
them, fl. 864, g K 


, F. 


| The 2 Face of a Man different affected 
by vatious Objects, III 8, 9. 

The Face of a Chia g Yeo, old as large 
as that of a full grown Woman, III, 20, 21, 

* unuſual Blackneſs in the Face, Il. 
1 6+ 

2 Cireles; An account of them, ll, 


Falling Sickneſs ; The cure of it, III 33 

Fattitiou⸗ Subſtances 3 4 ſorts of them, 
III. 345, 346 

Feces di charg'd at an Ulcer in the 
Groyn, III. 119. 
Fetus; The Reſpiration and Nouriſhment 
K. in Vero Materno, III. 309, 110. 
A Fetus form'd in the Ovarium, III. 212, 
213. A Fetus lying without the Uterwin 
the Belly, III. 214. to 216. A Fetus in 
the right Horn of the Urerws, III. 216. 4 


| Fatus, whoſe Bones were voided pry * 
21 


aft | - ſome Neart aſter Conception, II 


Fetus voided at an ulcerated Navel, IIl. 219. 
The Bones of a Fetus voided above the 01 


n 8 RET Fire, I. 


III. 161. | 
1 0 raiſe an — —— 22 
Tbe Karotten of the ROD be 


Dna of te Delco of Bodies — 


« * 
— 
* » * o * 
A % F 

3 v 


1 Pubis, ibid. 
Small Fetus's;; How to prelerve then, 
1 11. 650. 
1 [Eras voided" an unuſual way, Il, 
11 
"Figures of ſeveral parts of the Body de- 


prion of ir, Il. 385. bb 


Tees et 


| ; the Eye of them, and the Scruc- 


eee of them in Ken, I 
Fiſoe! 


A General INDE X of Matters. 


[Fiſhes put into Water, the Air exhauſted, 
and other Circumſtances, III. 177.1 

[Fiſhes in Yorkſhire, III. 376.] 

An actual Flame produc'd by two cold 
Liquors mix d together, III. 359: 

[ Flanders, Curiofities there, IV. 152.] 

Fleas; The Generation of them, II. 
789. 
Fluids; How to weigh them, I. 515. 
The ſuperficial Figure of F/uids contiguous 
to other Fluids ; their Reflective power, I. 


526. 

The Fux and Reflux of Euripus, II. 289, 
290. 

[Fluxes, a Cure for them, II. 167.] 

Fluxions, Several Inſtances of the uſe of 
them, in the Solution of Geometrical Pro 
blems, I 34. w 

Several Attempts to Fh, I. 499. 

An Engine for Flying, I. 300 

A Flying Hart, II. 782, 783. 

Fiyes ; How ro generate them for giving a 
Tincture, II. 784, 783. 

Fhing Graſhoppers in Languedoc, II. 
788. 

The principal Hei of Optick Glaſſes, I. 
183. Convex glaſſes of a ſmall Sphere with 
their Foci at a great diftance, I 193. 

Fountains and Rivers; the Original of 
them, II. 329, 330. Fountains boyling and 
ſubrerraneous Steams, II. 349, 350. 

Foſſile-Shells, in Iraly, France, and in 
ſeveral places of England, as Kent and 
Barkſhire, IL 425, to 428. 

Feſſile ſheils, and Fiſhes in Lincolnſhire, 
H. 428, 42 8 

[Foffils of ReculverCliff, III. 252. at 
Harwich Cliff, 253. in Wales, Scotland 
and Ireland, III. 253. IV. 139. & Seqg] 

The Foſſile tongue of a Paſtinaca Marina, 
II. 431, 432. 

Fow /; Obſervations on the heads of them 
II. 860, to 863. Tbe 42us of them ap. 
plied in Malignant Diſtempers, II. 863. 

12 in a Fw, Gizzard, III. 357 } 

Sum f Infinitely 


J. 104. 

A Map of France, I. 571. 

[Of drawing a Meridian Line through 
France, L 42.4. 
8 near Frankfort on the Oder, 


Hr. 603. 
one en the Maine; Bills of Mar- 
pd. III. 667. 


infinite Frations, | 6 


| 


Freezing ; Experiments about it, Il. 164. 


165. 
Bini; The great effects of it, III. 


10, 11. ä 
Obſervations on their Lungs, II. 


i Frogs ; 
17. | 

Bet; The effects of it in 168 II. 
152, to 161. 

[Froſt in 1708. III 98.) | 

Fruit-Trees ; Choice of them for ſpeedy 
Propagation and pleaſant Liquor, II. 653, 
654. An ealy way of raifing and Tranl- 
planting them, II. 655, 6386. 

Fruit and Flowers; how to make them 
grow in Winter, and how to keep them a 
whole Year, III. 759. 

A Subterraneous Fungus, II. 458, 459: 


G 


Terra del Gada in Madagaſcar ; the Lon- 
girude of ir, I. 568. 

The Gall-Flee, II. 769. 

[Gangrene, Cauſing the Lols of the Leg, 
and part of the Thigh, II. 14g.] 

Garden, II. 907, to 912. 

Gardening improv'd, Il. 749. 

Generation ſpontaneous, II. 765: 

Geography, |. 146. 

Geometry, I. 1. 

Giants-Cauſeway in Ireland, II. 311. to 


519. 
Gibraltar, Some account of it, and the 
adjacent Country, IV. 30.] 

[Gingzeng, a Tartarian Plant, III. 305.] 
Glands ; The Structure and uſe of them, 
III. 86, to 88, | 

Two new Glands near the Proftares, with 
= Excretory Ducts, lately diſcover'd, 

„ b 

Glandule Miliares deſcrib d, III. 93. A 
Bed of G/ands found in the Stomach of a 
Jack, III. 93, 94 | 

A Glandulous Subſtance found berween 
the Heart and Pericardium of an Ox, Il. 


9. | 
NF; How to paint it in Marble Colours 
. 658. 
L/ Tubes, Of their action upon Wa 
and Quick filver, III. 192. "> * 
An exceeding large Globe, I. 216. 
A ſmall Cceleſtial Globe of Steel, which 
keeps equal pace with the Heavens, I, 


216. 
| Uuuu Glaſſopetræ 
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Gloſſopetre Deſcrib'd, II. 431. 

Gloworm ; Obſervations on it, II. 760. 
The flying Gloworm Deſcrib'd, II. 761. 

G to gild it upon Silver, III. 
65 


7. 
Gold- Mines in Hungary; Il. 58s, to 587. 
Cape of Good-Hope, the Longitude of 
it, I. 567. 
Granarie in London, at Zurich, and in 
Dantzick, and Muſcovy, II. 628, to 630. 
Gravity, The effects of it in the Deſcent 
of Heavy Bodies, and the Motion of Pro- 
jects, I. 473, 
472. 
SGroeatrix the Stroker; 
him, III. 11, 13. Z 
Green-Copperas Works, II. 331, to 534- 
Green Worms in Wales, II. 758. 
[Grindlewald, An Icy Mountain in Swit- 
zerland, III. 252. | 
| Ground, fernlizd by Froſt, II. 728. by 
Brine, Lid. Improv'd by Salt, and by Sea- 
Sand in Cornwall, II. 728, to 730. | 
[Ground,of manurine it by Sea Shells, III. 
286. by Sea Sand, III. 289.] 
* Lac, Of its Luminous quality, III. 
138. 
Hard Gums from Plants, II. 700. 
Guns, Experiments determining the Point- 
blank diſtance, the juſt Charge of Pow- 
der, and the beſt ſize of Great Guns, I 492. 
Find. Gun, I. 496. . | 
Great Guns ; the force of ſeveral ſorts of 
. fr. 
[Gurnard Tellow deſcrib'd, III. 378 ] 


Cures done by 


| 


[Gur of a Dog cut and cur'd, II. 79.] ] Th 
| ien ee 1 III. 341. 10 342. 


H 


[Hemorrbages, unuſual and periodical, Il 
145. & egg. | 


Hail Stones of extraordinary bigneſs, II. 


441. Very large in Flanders; extraordinary | 


in Wales and Cheſhire, II. 145, 146. A 
Storm of them in Hertfordſhire, in May 
1697, H. 141. In Herefordſhire, and in 
Monmouibſhire, June 1697, II. 148. 

Hair found in ſeveral ue of the Body ; 
| Obſervations upon ir, III. 14, ro 16. And 
upon the Hair found in the of a Wo- 
man ihat died in Child-bed, III. 16, 17. 

Hair-Worms deſcrib d, II. 771. 

Halo's, at Madrid, Paris, Dantzick, and 
Oxford, II. 185, Hals and Parhelia s, the 


The Properties of it, I. 


EX of Matters. 


[ Hare diſſected, III. 337] 
LHarwich Cliff, an account of it, 111253 
LHead, an unuſual Bone taken out of it, Ii. 
13. 4 Bullet taken out that had lain there 
30 Years, 14. 
Healing Springs; Obſervations upon them, 
II. 345, 10 349. _ . 
Hearing, the Organ of it deſcrib d, 11. 


43, to 56, 
Heart, the Motion of it deſcrib'd, III. 
p | 


9. 
Of the Motion of the Heart, 
A left Ventricle of the Heart, 

digious ze, II. 40. 

The Hearts of cold Animals taken out of 
their Bodies continue to beat in an Exhay. 
ſted Receiver for an hour or two, II 222. 

| a Scale of the degrees of ir, Ill 
1. 

Heats exceſſive in Poland, II. 16s. The 
proportional Heat of the Sun in all Lati- 

tudes, II. 165, to 169. 
St. Helena, The Longitude of it, I. 568, 
Hemlock, The effects of ir deſcrib d, II. 

1 A root like it, that caus d Madneſs, 

| J. 641. 

Hemlock: Water Drop · wort, the fatal effects 
of ir, II. 641, 642. 

A Hen with a perfect Chick in the Ova- 
rium, II. 904. | 7 

Herb: of the ſame make and Claſs have 
| generally the like Vertue, II. 704, to 706. 

A Hermapbrodite at London and at Tho 
louſe, III. 306. : 

[ Heſſian Bellows improvid, I. 373.] 

The Ifland Hirta; a Deſcription of i, 


{ Holland, Remarkables there, IV. 171, 
Hollandia Neva, Obſervations in it, II. 622. 
{ | Honfleur, the Longitude of it, I. 656. 
n A Paſſage of that Poet explain d, 
| 13. 


13.0 | 

Horizon, Celeſtial Objects appear greater 
near ir, ihan when higher elevated, I. 221. 
| A Horn hanging at the Neck of an Ox, 
II. 865, to 869. 

Horny Excreſcencies in an Iriſh Girl, and 
a Boy at France, III. 12, 13. 
[Hottentors, Of their Country and Cu- 


ſtoms, IV. 186.] | 
Houſes and Hearths ; the number of them 
the credibiliry of i, 


II. 42.) 
of a pro- 


þ 


Human Teſtimony ; 


Cauſes of them, II. 189, to 194, 


in Dublin, III. 665. 
III. 662, to 66 
S cat The 
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The Humming Bird deſcrib'd, II. 8 54. 
85 
Hangdrien Bolus, III. 457. 
Hurricanes and Storms, II. 102, to 104. 
Prognoſticks of them, II 105, to 109. 
[Hydatides evacuared, II. 97.] | 
Hydraulick, I. 351 5. 
An Hydrocephalus de ſcrib'd, III. 28, 29 
e its Symptoms and Cure, III. 
211, to 281. 


[Caſes of the Hydropbeby, II. 160.] 


A Woman Hydropical in the external 


Tunic of the Uterus, and in the leit Teſti- 
cle, III. 20 5, to 207. 

[ Hydropical Caſes, II. 84. 

— deſcrib d, 

Hydroſt aticks, I. 515. 

The Hyperbola ſquar d, I. 10. 

The Generation of an Hyper belical Cylin- 
droick, I. 188. Applied to the finding of 
Hyper bolical Optick Glaſſes, I. 189, 

[ Hypocauſta, Of the Ancients, IV. 69.] 


«a 


& ſegg.] 
36, to 47. 


Jamaica Pepper - tree, II. 663. 664. 
A Contumacious Faundice attended wi 
an odd Caſe in Vifion, III. 286. 

Japan, Obſervations in it, III. 620. 

Ice and Snow how to preſerve it, 
161. 

Iceland, an account of ir, III. 609. 

Ichneumon-waſps, and the manner of lay- 
ing their Eggs in the bodies of Caterpillars, 
II. 769, 770. i 
ey - Mountain Gleticher, II. 465. 

ley · Mountain Grindlewald, III. 252. 

[An Idiot ſwallowing Braſs, Iron, Lead, 
Oe. II. 96.] 

[Feſuirs Bark, an account of it, III. 303] 

Hi aca Paſſio, an unuſual Caſe, III. 86.) 

o make the Image of any thing appear 

in a light room, I. 206. 

Imagination, extraordinary effects of the 
Strength of ir, III. 222. 

[Other inſtances of the force of Imag ina- 


tien, II. 191.] 
* of a ſtrange Imitating Nature, 
| [The frange eber of Indien Varniſh, II. 
nfeRion; an Univerſal preſervative a- 


II. 


* 


The Doctrine of 


The Proportion of Infinite Quantities, I. 
102, Infinitely Infinite Fractions, I. 104. 

Two clear Inflemmable Liquors, being 
mix'd, give a Carnation Colour, III. 367. 

Inſeription ; An uncommon Inſcription on 
r very great baſis of a pillar, go dug up 
at Rome, explain d by Voſſius, III. 446, 
447. An Etruſcan Inſcription III. 448. An 
Inſcripticn in the Language of the Palmyreni, 
with Draughts of ſeveral Inſcriptions and 
Characters, at Perſepolis, III. $26. 

[Inſcriptions, a Tuſcan one, IV. 112. one 
from Arragen, 116, in the North of En- 
gland, 118, 17. 

Inſecti, the generation of them, II. 759 
Swarms of them ſtrange and miſchievous in 
New- England, II. 763. 

Injet-Husks of the Kermes-kind, II. 768. 

An Inſe# Musk ſcented feeding on Her- 
bane, and others Musk. ſcented, II. 783, 
784. One yielding an Acid Juice, II. 792. 

Cinſedd, in the Barks of Trees, III, 38 8. 
remarkable ones in Spain, III. 396.] 

[ Inſtruments of Braſs found under ground 
in Yorkſhire ; with Remarks, IV. 70.] 


[Intereſt Money, A Correction of the com- 
o 

of irs Thorax, II. 38. a ſtrange Concretion 
them, 81,] 

Inteftines, the Spiral Structure of the Fi- 
bres of them, III. 88, to 91. | 

Inundations in Gaſcoyne, in Ireland, in 
Yorkſhire, and in Mauritius Iſland, IL, 326, 
327, to 330. | 
[Inundations in Ireland, III. 216, in 
Craven, ibid.] | 
| [iquetaia, a Plant from Brafil, III. 301.] 

Ireland, leveral things in it in common 
with the Weſt Indies, III. 544. 

[Some Remarkables in Ireland, IV. 145.] - 

Iris, one odd - figur d, II. 466. 
75 triſþ man of an extraordinary Size, 

t. 

Iriſh-Slate, an account of it, II. 462. 

Iron, how to give it a Copper-colour, III. 
657. 

Iron wor llt, in Glocefterſhire, and in Lan- 
caſhire, II. 458, o 3560. | 

Land, a new one rais'd in the Archi- 


lago, IV. 199. | 
, M cd des IV; 


155. 8 . | 
5.5.0 19 Worms in it, II. 1 


with | mon way of computing it, I. 145 


[ Inteſtines of a Child found in the Cav 


— 


gainſt it, III. 376. 14 
Infiniter, I. 958. 


Uunu 3 . 
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Fuices of Plants - their nature and diffe-| 


rerces, Juices caking and not Jeting go 

the r whey ; Saffron colour'd Juice. II. 698. 
699. Juices Stringy, Oyly, and Clammy. 
I. 201, to 795. 


The Julian Account not to be chang'd for | 


the Gregorian. II. 406, to 408. 

Julian period; how to find the Year of 
it . II. 399, 400. 8 

Jupiter, a Tranſit of the Moon above it, 
An. 1671. 1.347. An occultation of Fups 
ter, An. 1679, I. 353. An. 1686, I. 359 
10 364. A Tranſit of the Moon below 
Jupiter, An. 1682. I, 357, The Phafis of 
Jupiter, I. 382. The Rotation of Jupiter 
upon his Axis, I. 388, Places of Jupiter ob- 
ſerv'd, I. 384. The Conjunctions of Sa. 
turn and Jupiter, An. 1682. and 1688. I 
289, A Table of the mean Conjunctions 
of Saturn and Jupiter, I. 398. The ſha» 


dows of. Fupiter's Satellites obſerv'd 1. 400. 


The greateſt Elongations of Jupiter Satel- 
lites, I. 481. An inſtrument for finding the 
diſtar.ces of Fupiter's Satellites from his 
Axis, I. 404. kclipſes of Fupiter's Sarel 
lires obſerv's, I. 407. to 423. A Theory 
df. Jupiter's Satellites, 40 To find the 
Longitude by Jupiters Revolution upon 
his Axis, I. 357. 

- [Zupiter, Occultation of a Star by him, I 
3<8. of the Moon 359. Fcliples of his 
Latellits, 309 Tables for computing their 
Eclipſes, 313- Obſervarions of it, 346. 
255 360, 361, 362, 363, 364. Of tis 
Latellits, 358, Two Counjunttions with 
WHenus, 353, 264.4 £ 

Ip», the Texinre of it, III 682, 

Toy berries, a ſhower of ih m miſtaken 
ſor Wheat, II. 44;. | | 


k 


[A Solu: ion of Kepl.r's Problem; J. 237 ] 

Kermes, the Fro of it, and the fly for 
med out of it, II. 765, 766. | 

A large diſeaſed Kidney, with the Dead- 
ly Conſequences of ir, Deſcrib'd with 
Figures, III. 132, to 146 A Diſeaſed 
Kidney, III. 682. | 

Kidney, An Ulcer in it, 1I' $3.] 

[Kinnard/ey in Shropſhire, of the Moors or 
Moraſſes, Cc. there IV. 171.] 

(Knife, Swallowed by a Man, IV. 171. 


L 


[LaReals, Blue Liquors tranſmitted inio 
them. Ik 71.] 

The L «ke of Geneva deſcrib'd, II. 3) 
320. The Lake Avernus, H 320, The 
Laks of Mexico, and ſome exiraordina;y 
Lekes in Scotland, II. 321, 312. | 

A L:mb ſuckled by a Weather, II. $49, 

Twe monſtrous Lambs, I. goo 

TwWe new Lamps deſcribd, III. 34, 
365 

Perpetual Lamps in imitation of the 8: 
chral Lamps of the Ancients, III. 636, 

[Land, Of manuring ir by Sea-Shells, 
III. 286. by Sea Sand, 289.] 

Languages; Some Obſervations on them, 
III 379 

Lapides Fudaici, II. 505. 

Lapis Calaminaris, Il. 554. 

Laringotomia, An Argument for the uſe 
of ir, III 61, to 64. 

[Latirudes of ſome of the Fixt Stars 
chang'd, I. 235} 

Helmontian Laudanum deſcrib'e, II. 643, 
642. 77 

. mines in $S2merſerſhire, II. 573 A 
further account of them, II. 574, 575. 
Lead Mines in Germany, II. 576. 

Lead, The poy ſonous quality of its Ore, 
II 588. 589. 8 

Leaf Gal, a Mineral like it near Mexico, 
II. 3588. 589. 

Leach, The Stomach of it deſcrib'd, Il, 
£19, Ibe Anatomy of- ir, II. 819, © 
821. An extraordinary Leech that tor 
ments the Sword Fiſh, II 128. 

Leeds a R-man Town near it, IV. 471 

r Num in, A D.ſcourſe of then, 
IV. 18. : 

The Liblla deſcrib'd, II. 163 

Ligbe and Colours, a new Theory of them, 
I 138, 

[Light and Colours, Experiments of 
chem, I. [241.] ofthe different refrangi- 
bili:y of the Rays of light, I. L248.) an 
Attemp: to produce Light through a Me- 
allick Body in vacuo by Auritior, III. 173: 
Objects made viſible in the dark, 174 ] 

The progretlive Motion of Light, |. 
409, 410, 412. | | 

Linnen Cuth ; a new Engine to make it, 


* 
; 
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(Ot td Liguers which poſſeſs leſs ſpace 
mixt, than ſeparate, III. 171.] 

A Liver appearing glandulous to the Eye, 
II. 83. | 
Loadftone found in Devonſhire, II. 601. 

Legarithm:, the conſtruction of them from 
the Hyperbola, I. 10. From the Catena, I. 
46 The Conſtruction of Log aritbm by a 
Series of Proportionals, I, 110. 

[Anew way to make Lygaritbms, I, 182 ] 

The Logarithmick Curve, I. 46, 56. 

Legaritbmotechny, I. 1 

[Logarithmatecny, I. 435, & N 

Loxgevity, and the Cauſes of Natural 
Death, III. 309, 310, 

(Longevity, II. 152 8 

Longitude ; Iuſtrucions for finding it by 
Peadulum-Warcbes, I. 547. Experimented, 
I. 555. To find the Longitude by the Moon's 
places, I. 556. By Lunar Occultations, I. 
557. By the Revolution of Jupiter upon bis 
Axis, ibid. By Satellite Eclipſes, ibid. By 
Lunar Ecliples, I. 300. \ 

Longitude of Lyons, I. 562. of Lisbon, 
ibid. of Leipfi-k, I 366. 

[Long.tude of Cambridge in New Eng- 
land, I. 186. of the Cape of Good Hope, 
297. of Lima in Peru, I. 366. of the Ifland 
Virgo Gorda, ibid. of Nuremburg, ibid.] 

A Globe Locking-Glaſs, I 214. 

Lough Neagh in Ireland, II. 322, to 324. 

[Lough-N2:agb Lake, III. 229.) 

Leugbs and Turloughs improv'd, II. 736. 

Lumbrici Lati and Cucurbiiins, III. 119, 


120, | | 
Lumb ici Cucubitini found in the Kidneys 
of a Dog, III. 120. Lumbricus Latu & Tires; 
Obſervations upon them, with Figures, 111, 
121, to 132; Lumbrici Teretes found in an 
Ulcerated Ancle, III. 132. Lumbricus Hy 
dropicus de ſciibd with Figures, III. 133, 
134. 

[Lumin:us Qualities of Amber, Diamonds, 
and Gum Lac, III 158.) 

Lung: ; the Structure of them, III. 64, 
65. F Polypus of them deſcrib'd, III. 68. 

[Of the motion of the Air in the Lung, 
I. 414 An Apoſtemation in them, II. 26} 

A new Li: Selar year, and a perpetual 
Almanack, III. 409. | 

Hippocrates's Lunu's ; the Quadrature of 
its parts, | 27. 

Luzy/a ; the Dimenſion of Salids genera- 


ted by the Con verſion of the Lunula, I. 29. 


Lymphatic Veſſels ; the true uſe of. them 
III. 262, 263. 
| [Lyre of the antient Grecks and Romany, 
IV. 13] | 


M — 


Mackenboy defcrib'd, II. 64. 

The Macreyſe deſcrib d, II. 850. 

The Weſtern ſnore of Madagiſcer ; the 
Longirude of ir, I. 568. 

Mad. Dog ; Children bit by it, III. 281. 
232, Cures for Mad-Dops, or any that are 
bit by them, III. 283. Receipts and Cures 
for the Bite of a Mad Dig, III. 283, 10: 
185. | | 

Madrid; the Latitude of it, I. 361. 

Maggots; an odd ſort of them, II. 763. 

The Magick Lanthorn, I. 206. | 

Mignetical Obſervations, II. 601, 602. 

M. gnerical Variations, near Briſtol, at 
Paris, at Rome, at Dantzick, at Nuremburg, 
on the. Coaſt of Guinea, II. 609, to 610. 
Magn'tica! Variations predicted, II 610. A. 


Theory of them, II. 610, to 620. 


Meg netical Experiments, HI. 278, 292. 
Obſervations in the Ac/antick and Æthiopick 
Oceans, og 8 J | | P 

Maze; the Culture and Improvement 

| d by Mr. 


of it, II. 630, to 635, Conſider 
Ray, II. 635. | 

Different Maladie: ; ſeveral Obſervations 
on them, II. 288, ro 290. | 

Malt; how to make it, H. 629, 628. 

[ Man, whether naturally carnivorous, IV. 
234, & leqq] Prep 

[ Manuſcripts, how to judge of the Age of 
them, IV. 1.} 

Maps; a new kind of them in Baſſo Re- 
lievo, I. 663. N 

[M:p of Variations; a defence of Dr. 
Halley's, III. 284] 

Marble; how to Colour it, IL 6. 

[Mable Quarry in Ireland, III. 231, In- 
— N 232. a way to colour Marble, 

» 263- a 
Marck. Old, Middle and Lower; Mar- 
riages,” —_ and Burials . them, III 668-- 

arling, Improvement of Ground by it 

in Suffolls II. A | 7 

The parallax of Mars, I. 265, 424« 

An lration of Mars by the Moon, 


An, 1676, I. 350. 
| A'Tran« 


A General INDE X of Matters. 


A Tranſit of the Moon below Mars, An. 


168 , J. 57. 
The Phaſes and Rotation of Mars, I 


422. g : 

Places of Mars, obſerv'd, I. 424. 

[Mars, his Tranfit near a fixt Star, I, 323. 
Obſervations of it, 348, 356, 360, 362, 
364, 365-] - 

Mary-land; an account of it, III. 600. 

Mathematicks ; a General Scheme for the 
Advancement of them, I. 1- | 

A Woman with a double Matrix, III. 
205. 

[Maxima and Minima, occurring in the 
celeſtial Motions, I. 239. ] 


May dem; Obſervations upon it, II. 141, | 


142. 

*Mechenicks, I. 457. ü 

Medical Obſervations in the North · Coun - 
tries, III. 606, to 609. $5 

[ Medicines, purging and vomiting, the 
ſeveral Doſes of them, II. 193. 

Melons ; how to be order d, II. 638, ro 
640. 
l ; the Strength of it, III. 661. 

Menſes. A Woman that had them regu- 
larly at 70 Years of Age, II. ga2.] 

Menſtrua ; why bodies Swim that are 
diſſolv d in ſuch as are ſpecifically lighter, I, 


535+ | 

The Viſible Con junctions of Mercury with 
the Sun, I. 427. 

Mercury obſerved in the Sun, An. 1690. 
I. 426. An. 1697. I. 427. | 

Mercury found in Plants, II. 580. The 
Incaleſcence of it with Gold, II. 380, to 

583. The uſe of it in ſeparating Silver from 
the Ore, II. 589, to 591. 

Dog- Mercury; the miſchievous effects of 

it, II. 640. | | 
I Meridian; an Inftrument to find it in 
| 2 place, I. 228. To ſee the Sun and Star: 
pals it, ibid. 

Meridian line; the true Diviſion of it, by 
a Collection of Secants, I. 572. 

The Analogy of the Logarichmick Tan- 
ents with t 
monſtrated, I, 577. 

A new Firſt- Meridian propos d. I. 346. 

A ſuppos d Alteration of the Meridian- 
line, I. 265. | 

[Of drawing a Meridian-line through 
France, I. 424. Several ways of drawing 

one, I, 225-] 


true Meridian · line, I. 376. 


[To divide the Nautical Meridian lin- 
mechanically, I. 423. | : 
Metal ; how to make it run ſmooth ang 
cloſe, II. 557. 
[ Metals, Experiments on ſeveral, with 
a large burning Glaſs, III. 241.1] 
An unuſual Meteor, II. 200. 
CAccounts of ſeveral Meveors, III. 138. 
One ſeen all over England, 141. One in 
Jamaica, III. 148 
A Mexican Must hog; II. 873. to 880, 
Mexico; Obſervations in it, III. 565, 
Micrometers; I. 217, to 220, 
[ How to uſe the Micrometer in Solar 
Obſervations, I. 249.] | 
en neg of ſeveral Inventions, I. 20). 
[Remarks upon Microſcopes, I. Ci 30. ] 
The way to make them, I. [25 1. 
A Water. Microſcope, I. 209. 
Microſcopes improv'd by illuminating the 
Objects with uncompounded Light, I. 210, 
eflecting Microſcopes, I. 210. 
A Microſcopical Animal diſcover'd, III 
650, 
Micreſcopical Obſervations, III. 650, to 


53. 
[ Mzcroſcapical Obſervations, IV. 250. 
Microſcopical Animals obſery'd, III. 653. 
654. | 
Mills ; Horizontal Sails for them, I 498. 
Mines; Air in them, II. 372, How to 
work in Mines without Air-Shafts, II. 372, 
373. Damps in them, II. 372, 374, to 38:2. 
Mineral Maps, II. 450, 451. 

Mineral Springs about Paderborne in Ger- 
many, and at Baſil, II. 331, 332. Near Yeo- 
ville in Somerſerſhire, on the Malvern in 
Herefordſhire, at Farrington in Dorſerſhire, 
in the Biſhoprick of Durham, in Glamorgan- 
hire, at Eglingham in Northumberland, II. 
332, 333+ Ar St. Amand near Tournay, II. 
334, 335+ : | 
Mineral- Waters in Jamaica, II. 344, 345. 
A Mineral Balſom in Alſatia and Iraly, 
II. 460. 461. 

A Mineral Juice, II. 459. 

A Mineral at Liege, yielding Brimſtone 
and Vitriol, II. 530, 531. 

[A Mineral. Water near Canterbury, III. 
217.] | 

[Accounts of Mineral Waters, ibid. & 


leqq.] N ; 
Certain Mineral. Glebes; their Efflore- 
ſcence, II. 548, 549. 


6 


Miſcellas 
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Miſcellaneeus Experiments, III. 656, 657. 

A ſort of Miſſelioe in Jamaica, II. 669, to 
672, 
"Ihe Modulations of the Voice; a Conjec- 
ture about them, III. 61. 

Monochord; the true diviſion of it, I. 601 

A Monſtrous Birth like a Monkey, III. 


3ol- 
J Mcnſtrous Boy and Child deſcribed, 11]. 
304. 

[Monſtrous Births, II. 152.) 

An Ancient Monument at Foultſham in 
Norfolk, 1II. 436. 

Moon; Diameters of ir, I. 217. how to 
meaſure the Moons Parallax, ibid. To find 
the Longitude by the Moon's Occultation of 
fixt Stats, I. 547. 

Changes likely to be diſcoverd in the 
Moon, I. 398. | 

To find the Parallax of the Moon, I. 300. 

Directions for obſerving Eclipſes of the 
Moon, I. 3 00. | 

Eclipſes of the Moon, An. 1663. I. 304. 
An. 1666. I. 304, An. 1670. I. 304. An. 1671. 
I. 306. An. 1675 I. 308, 314, 316. An. 
1678. L 320. An. 168 1. I. 324. An. 1682. 

I. 326: An. 1684. I. 334. An. 1685, L 335 

An. 1686. I. 339. An. 1688. I. 339. An. 

1697. 1 340. 

[Eclipſes of the Moon, I. 28 3, 365. Obſer- 

vations of ir, 351, 357, 355] 


Moon ; A Tlanſit of the Moon above Ve. 


nus, An. 1670. I. 347. An Occultation of 
Saturn by the Moon, An. 1671, L 347. An. 
1678. I, 353- A Tranfit of the Moon above 
Jupiter, An. 1671. I. 347+ An. 1676.1, 350. 
An Occultation of the Pleiades by the Aoon, 
An. 1672. I. 348. 

A Tranfic of the Moon near the Northern 
Horn of Taurus, An- 1673. I. 349. 

An Occultation of a fixt Star in Leo by 
the Moon, An. 1676, I. 349. 


An Occultation of Jupiter by the Moon, An | 


1679. I. 353. An. 1686, I. 359, 364. 
Occultations of the Bulls-eye by the Moon, 
An, 1680 J. 355. An. 1681. I. 356. 
A Traaſit of the Mocxs below the three Su- 


perior Planers, and Regulus, An. 1682. I. 


337+ 
Occultarions of Regulus by the Moon, An. 
1683. L. 357, 359- | 

Occultation of two Stars in Taurus by the 
Moon, An. 1683, I. 339 · 


= 
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Occultation of a Stat in Cancer by the 
Moon, An. 1683. I. 365. 
Occultation of Saturn by the Moon, An. 


1687. I. 365. 5 
The General Bills of Mortality in London, 


II. 665. | | 
[Moſaic Work ar Leiceſter, IV. 79.] ] 
a Moſco ; the Longirude and Latitude of ir, 
3564. 
EN, in Scotland, HI 293.) —_ 
; Muſcovy ; Latitudes of ſeveral places in ir, 
564. 
Motion ; the Air's Reſiſtance to ir, I. 484. 
The General Laws of Motion, I. 457. 
[ Motion of a ftretch'd String, I. 53.] 
[ Mouldineſs in a Melon, III. 2981 
[Mountain Hen diſſected, III. 338 } 
Mulberry-Trees ; an unuſual way of propa- 
gating them in Virginia for the Silk-work,. 
653. 
A Murren in Switzerland, and its Cure, 


H. 869, $70. TE 
the way of making it, 


8 
637. 

The Muſca-lupns in Virginia, II. 786. 

The Muſcle: and Joinrs 3 Mr. Clarke the 
Poſture- Mafter had an abſolute command of. 
them, HI. 297, 298. 

Muſhroom ; an odd kind of it, IL, 623,624. 
another ſort of ir, ibid. The flowers and: 
ſeeds of Muſhrooms, ibid. 

Muaſick, I. 606, Ancient and Modern Mu- 
ek compar'd, L 618. 

Muyufica! Inſtruments; the Trembling of 
the Strings of them, I. 606. 

[The Theory of Muſick reduc'd ro Arith- 
metrical and metrical Proportions, I. 
429] oe} hp 3s 

A Mexican Musk-Heg, with figures ex- 
plain d, II. $73, to 881. 

The Musk Quaſh deſcribed, II. 873. 
To raiſe an Iyfinite Muſtinamial, I. ge. + 
[Myopes. How ey may uſe Teleſcopes, 


without Eye Glaſſes, I. [252.3 
N 


The Natron of Egypt and Nitrian Water 
examin'd, II. 525, to 532. 
Navigation, L 146. | 
Navigation; What a Compleat Treatiſe of 
it ſhould contain, I. 571, * 


— 


Nautical Meridian Line: how to divide 
mechanically, L 425. J 


hed + 


it, III. 561. ro 564 


tions upon them, III. 343. 
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III. 19. 
Caverns, in Mendip- hills, deſcrid'd, II. 


4 General 1 ND 


'{Nebule amongſt the Fixt Stars, I. 234.1 

A Nebuleſe Star Diſcover d. I. 247. 

TNeck, a — 2 Tumor in it, II. 21. one 
full of Hy datides, 24.] 

A Negro By dappled with white ſpots, III. 8. 

Negropont, the Latitude of it, I. 564. 

Needle, the reſpect of it to a piece of a 
held perpendicular in ſeveral Climates, II. 
602, 

The Declination of it obſery'd, II. 607, 

[Optich Nerve diſtemper d II. 13. 

New Caledonia in Darien; A Voyage to 


New · England, Obſervations in it. III. 564, 
365. 

New · England Rarities, III. 546. 

A New Stove , the ſucceſs of it, II. 750. 
Nitre of Egypt, the Original of it, II. 
329. 


pound Spirit of it, HI. 359, to 364. 

The North-Eaſt Paſſage, a Summary Re- 
lation of the diſcoveries about ir, III. 610, 
to 614. | 

The North. Eaſt Paſſage, I. 570. III. 610. 
The Noreh- of Scotland; Obſerva- 


Ny/e, the ſtructure of it deſcribd, III. 
36, 37. 

_ Numeral Figures; the Antiquity of them 
in Europe, I. 107, 108. By 
Nuremburg, the Latitude of ir, I. 363. 

Nux Pepits, or Faba Sti. Ignatii, II. 648, 


| Oak prepar'd for Tanning, II. 668. 
A Dwarf Oak from Ner- England, II. 


"OF" 
The Obe /in, at Burrow-Briggs, not Arti. 
ficial, but Natural Stones, with other Anti. 
-quiries, III. 417. | 
Several Obſervables in Lincolnſhire, III. 
$33, to 537. ar.Cheſter, III. 537. 
Obſervatory at Paris; a deep Cave in it. II. 
a. The Situation of the Obſervatory of Tycho 
Brahe, I. 216. 8 | 
.Oeftridge, Obſervations on the DiſſeRion 
of ir, Il. 857, to 860. | 
An Old Earthen Veſſel found near York, 


05 lol, and ſome other Subterraneous 


Nitre, the way of preparing the Com-| 189 


EX of Matters, 


Opal; how to counterfeit it, III. 638. 

Opium; the uſe of it among the Turks, 
II. 643, 644. | 

(Opium, A great quantity of it taken 
without caufing Sleep. I. 192.] 

Opeſſum, the Anatomy of ir, with the 
Figures of its ſeveral parts explain d, II. 581, 
to 898. 

[ — of a Male Opoſum, III. 
324 

Optiths, I. 118. 

An Optical Experiment, wherein a Needle 
appears inverted, when applied to the Epe, 
before a ſmall hole in a Paper, I. 172. 

An Optical Problem of Alhazen ſolv'd ſe. 
veral ways. I. 172. 

To find the principal Foci of Optic Gli. 
ſes univerſally, I 183. 

To grind Hyperbolical Oprick Glaſſes, l. 


Optick Glaſſes of ſmall Spheres, colle&: 
ing the Rays at a great diſtance, I. 193. 
Optick Lens's of Rock-Chryſtal, I. 195, 
Optick Lens's of Water, I. ibid. 
he Advantages of Refletion in Oprich 
Inſtruments, I. 196. 

Opeic Glaſſes Ground by a Turn- lathe, l. 
215. On a Plain, Ibid. 

Opticks, A Spherico Catoptrick Theorem, 
L (237.J | 

Orange-Trees, how to keep them in Wine 
tet without Fire, II. 658. 

Orange Trees, at Florence, bearing Fruit, 
vhich is Citron on one fide, and Orange on 
the other, II. 658, 659. 

Organ, the imperfection of one, I. 612. 
An Os Frontis in the Medicine-School at 
' Leyden, prodigiouſly large, with Figures 
III. 2 to 8. 

" Oſteo- colla about Frankfort on the Oder, 

641. 

Oſtraeites, The Virtues of them, II. 305 
to 57. 

Ova found in a Cow, III. 904. Ou 
after a ſecond Conception diſpers d in the 
Abdomen of a Bitch, though the Cornu 
Uteri were fill'd with the Bones and Fleſh 
of a former Conception, II. 904, to 90). 

Oxford, the Longitude of it, I. 560. 

Oyſters, a ſort of them in Eaſt India, l. 
816. Shining Worms in them, II. 826 


377. 


| 


P. 


368, 369. 


P 
Painting, I. 398. 


A General INDEX of Matters; 


Kunkel's Phoſphorus, III 347. Experiments 
with the liquid and fold Phoſphorus, Ill. 
347, to 350. A Parallel betwixt a Phoſ- 
phorus and Lighwiog, III. 320, 351. 

The Phoſphorus Metallorum, III. 682. 


[A mans temper may be judg'd of by his 
performances in Paintin „IV. 7.] 
Of the Root of Pareira Brava, III. 301. 
Fi Parenchymeus parts of the Body de- 
ſcrib'd, III. 17, to 20. 


— A. 


Pictures; an Examen of them, I. 603. 
A monſtrous Pig, II. goo, Two mon- 
ſtrous Pigs, II. goo, gor. | 
Piſmires; the Acid Juice of them, II. 


Parhelia obſerv'd in France, in Hungary, 791 


at Dantzick, at Marienburg, in Boruſſia; in 
Suffolk, at Canterbury, II. 186, to 188. 
l parbelia, and other a ances in the 
Armoſpbere, III. 1 1 1. & ſeqq.] 
Paris ; the Longitude of it, I. 560, 562. 
Paroquet ; Obſervations on the diſſection 
of it, and the figures of its parts explain d, 


IL 855, 856. a 
Thomas Parre; an account of him, III. 


6, 307. 
8 the Latitude of ir, I. 368. 
Pau; the Longitude and Latitude of it, 


I. 562. 
— an ancient Teſſellated one, 


IV. 79. 

A the Origine of ir, II. 827. Pearl- 
fiſhing in Ireland, II. 828, 829. 

Pebbles tranſparent, II. 466, 469. | 

Peculiarities both in Men and Brutes; 
divers Inftances of them, III. 287, 288. 

Pekin; the Longitude and Latitude of it, 
I. 3569. 255 

— FD Synchroniſm of the Vibrations 
of it in a Cycloide, I. 462. 

Pendulum Watches, I. 465. 

Pen. Park Hole in Gloceſterſnire, II. 37 

1. : 
"Y Strange Pericardium deſcrib'd, III. 69. 

A Periodical Palſy de ſcrib'd, III. 33, 34. 
A miftaken Perpetual Motion, I. 305. 

Perſepolis ; the Ruines of it, III. 327. 

Perſpective. I. 598. A Perſpective Inſtru 
ment, 1bid, 

[Pewtor Money coin d in Ireland, IV. 231.) 

Pheaſants and Partridges; how to breed 
them up, II. $52, 833. | 

[Pbi/ippine Iſlands diſcover'd, IV. 191] 

4% 0 


% 


* the preſent languid State 
U, II. 2, 
[Phenicopter ; Its natural Hiſtory and 


91. 
A be nie over, voided by U- 
rine, ] I. 164. 

Pitch, Tar, Rofin, and Turpentine, the 
way of making them, II. 669. 

Plague, an Experiment concerning it, 
III. 274, 275. A Preſervative againſt the 
Infection of ir, 275. 

[Plague at Copenhagen, II. 189.] 

Planets ; the Proportion of Light where» 
with they are illuminated, I. 280. 

To find the Aphelia of the Planes direct - 


ly. I. 253. 

Plants ; how to preſerve the Specimens 
of rhem, II. 623. | 

[Plants ; of the and uſe of the 
flower in them, 293- Accounts of 
ſeveral 300. & ſeq;. | 

[Plants in Wales, and Ireland, 
IV. 138, 8& leqq.] 

Play; Of the Chances in Games, L. 190. ] 


e Pleiades obſerv d, I. 245. 


The Occultation of the Plejades, An. 
1672, L 348. | 
Pneumatical Experi upon Ducks and 


Fruirs and Flowers, 22%, to 251, A 
Pneumatical Experiment of a Bladder 
cluded in an exhauſted Receiver, II. 251; 
The Pneumatick Engine applied to Cup- 
ping Glaſſes, III. 265, 266. | 
Of the proportion of Mathematical 
Points to each other, I. 36.) 
Pole; the Elevation of the Pole, and the 
** * of the Ecliprick continue unaltet d, 
+ 2 3. f £ - 
The Polarity of Iron, II. 60 


o 


3, ro 606, 


* ; the Original of it, III. 57, 58. 
0 
Deſcription, IIL 364] | cauſe a 
Phenicks compar'd with Opricks, I. 308. 
The Bononian Phoſphorus loſt, III. 346. 


A Phoſpborus by Mr. Boyle, III. 346. Mr. 


in che Heart, III. 70. 
nature of a Polypus, III. 71, to 36. 


Horned Poppy, deſcrib d, II. 642. 
The Peres of the Skin i with 
X xxx figures, 


iN, 


| H. | 206.] 
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figures, III. 9. 10. Wholly obſtructed by 
octurnal Air, III. 10. 

Porpeſs ; Obſervations on the Anatomy of 
it, II. 839, to 842. A Venomous ſcratch 
with the Tooth of a Porpeſs, II 842. 

Porphyry Pillars in Egypt; an account of 
them with figures, III. 523, to 530. 
Portland, an account of the Damage that 
hapned there, February 3. 1695, III. 


649. 8 
To raiſe the Powers of an Infinite Multi- 
nomial, I. go, ; 
Pryſons ; Dblarreticas on them, I, 814. 
to 816. 
- [Poyſons; Experiments of them on ſeveral 
Animals, II. 217 } | 
3 Poyſonous-Fiſh about the Bahama Iflands, 
842. | , | 
The Preparing Veſſels; an extraordinary 
ſituation of them, III. 191. 
E Univerſal Primer; an Eſſay towards it, 
kl. 378. | 
Printing. Of its Invention and Improve- 
ment, IV. 216) - | 
{Problems ; Solution of ſeveral, I. 42.] 
The effects of Gravity. on the Motion of 


Prob 1. 473. N 

he Doctrine of Proje&s, I. 475. 

The Refiſtatice of the Air to the Motion 

of Projects, I. 484. | 

An Accoum of Proſe in Bithynia, and the 

Obſervations in Turkey continued, III. 

aden Poly | taken thence, 
Pn de A Polypus taken th ; 

H. 33. An Aceount: of. the Structure of 


* 


that received no 


* Quadrable Spaces in a Cycloide, l. 
116. 
A Quadratrix to a Circle, I. 56. 
A 6 to oe Hyperbola, I. 23] 
ature the parts of H; 
craress Lunula, I. 27. n, 
The Qpadrature of a portion of the Epi. 
cycloid, I. 31. 
The Quadrature of Figures Geomerrically 
Errational, I. 52. 
* Quadrature of the Logarithmic Cur. 
ve, I. 56. 
| [Quadrature of Curves, I 3. Of Cur. 
vilinear Figures, 17.1 
Quarries and Rocks, in Auſtria and Hun. 
gary. II. 464. : 
5 A Quarry. of White- Marble in Ireland, 
11. 464. 
| ow Mines in Friuli, II. 519, 
380. "es 


PE, K 


| 
The Rail deſcrib'd, II 853. 

in falling ; to meaſure the quantity of 
it, . 45 to 46. The Rain * Greſham- 
Colledge London, in 1695, 1696, II. 60, 
ar Townley, in 1697, 1698, IL 86. A 
Freezing yu» in Somerſerſhire, II, 150. at 
Oxford, II. 152. | 
| [Rain at Zurich and Upminſter, III. 13. 
at Upminſter and Paris, 93 


| 


| Rainbows obſerved in France, ar London, 


and ar Cheſter, II. t88, 189. Optical 
5 ions concerning the Rainbow, II. 194. 
The Colours and Diametet of che Rainbow 
from the given Proportional of Refraction; 
And the. contrary, II. 195, to 199. 

| [Reinbow Eanar ſeen in Darbyhire, III. 
149. Of Marine Iris s, III. 150. 

ee; Obſervations on the diſſectron of it, 


. The, Parpte-filh Deſcrib'd, II. 823, to 
2 5: 2381 


- The Fyyites and Lapis Calcarins confi. | 


II. 871. 
| Ratthejnake; the Anatomy of ir, with 
797, to 809, A way 


any Figures, 


det'd, II. 322% The ſpontaneons firing vf | of killing it, H. 81 


the Pyrites, IL. 520. 


Hmm Haters ;their Virtues aud Quali- | 3 


ties, Hl. 223. 
A 


We in New England ; III. 
75- 


exhauſted Receiver; the production 
and growth of Animals in it, II. 227. The 
expanſion of Blood and other Animal juices 
in it, H. 228. E ts about Snails, 


Efts.and Leeches in it, II. 232. abour creep- 
K 1 ing 


k, 


ing and winged Inſects, Ants, and Mites, 
how long they live in it, II. 233, 234. 

R-fining ; the Art of it, giving an account 
of the ſeparation of all other Bodies from 
Gold and Silver, 1. by Parting, 2. by 
the Teft, 3, by the Almond Furnace, or 
the Sweep; and 4 by Mercury, II. 591, 
to 595. Experiments of Refining Gold 
with Antimony, II. 395, to 599. 

- The Apertures and Charges of RRecting 
Teleſcopes, I. 2co, 

Maps in low Relievo, I. 603. 

Reflecting Teleſcopes, I. 210, 

Reflecting Microſ- I. 210. 

To find the Point of Reflection in Specu. 
* J. 9 A is 

e Advan on apply d to 

Optick > Sona 1. 196, 

The R-fl:-&ive Power of the Superficies 
of Fluids contiguous ro other Fluids, I. 


526. | 

[RefraRions of Fluids, the Apparatus to 

make Experiments on them, III. 169.] 
: Remedies ſuggeſted againſt Cold, III 
9. 
Reſpiration; Difficult at the tops of Moun- 
rains, II. 226. 

Key; a ftrange ſort of it in France deſcri- 
bed, II. 625, 626. 

The River Greatab running under Ground, 
II. 325. River-water recover d after ſtink · 
ing, II 336. | 

. Rocks ; how to break them, II. 
363. | 


ö 416. 
near Leeds, III. 418. Roman Bricks and 


Plaiſtering, III. 419. An old Reman Wall, 
and Multangular Tower near York, III. 
419, 420. Several Roman Antiquities about 
York, and Leeds, III. 421. A Roman 
Coffin and other Antiquities and 
Coins, III. 421, 422. A Roman Pavement 
near Roxby in Lincoloſhire, III. 422, 423. 
A Roman Altar near Shields in the Biſhop- 
rick of Dorbam, III. 423, 424 Two 
Nw Alrars with their Inſcriptions in 
orthumberland, III. 424, 425. A Bo 
man Altar with irs r . III. 427, 
426, Some Roman Coins found near Not- 
ungham, III. 426. Molds for Coining or 


4 
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Counterfeiting Roman Coins, with a Roman 
Shield, III. 426, 427. The Ramen Way, 
call'd Highſtreet in Lincolnſhire, III. 428, 


67. 
. 
J. 562. 

[ Royal Oak ; 


7.] | 
abril, for the Seat of Eaſter according 
to the Julian Account, explain d, III. 403, 
403. a 
* Rumi nating Man; an account of him, 
„ 810, $5 4 
Runick Inſcriptions, III. 433, 434. A 
unick Inſcription on the Font at Bridekirk, 


of it, 


an Inſcription on it. IV. 
: 


4¹8. 
The Latitude of ſeveral places in Ruff, 


I. 564; 
| A Ruſty Needle breaking out at the fide, 
93s . 


| Sable Mice deſcrib'd, II. $71, $72, 
\ Saffron; the Calrure of is H. 635, to 
3 


$77. P 
Horizontal $a/s for Mills, I. 498. 
A Salamander deſcribed, IL 816. 
Sal-Gemme Mines in Poland, II. 324; 
A new $4lival Duct diſcover'd and de- 
{cribed, III. 58, $9. ; 3 
Salt ; the — of making it in France, 
Lancaſhire, Germany, II. 363, to 


365. | 
Salt and Sand form'd from Brine, II. 


360, 361. 
Sals-Springs. at Hall in „and ar 
Lunenburg, in Dorſetſhire, and the Biſhop» 


rick of Durham, II, 351. Salt-Springs and 
Sa/t-making at Nantwich in Cheſhire and 
ar Droitwich in Worceſterſhire, II. 352, to 
360. Us 
X Sie- Mines in 2 Hungary, 

123. 0 pa 
8 Salt, a Rock of it in Cheſhire; 

323. 6 

An odd Salt extracted out of a Merallick 


lubftance, III. 325. A Volatile Sa. ex- 
| Xxxx2- tracted 
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tracted our of all ſorts of Plants, III. 326, 
to 328. No Alcalizate Salt in any Subject 
before the Action of Fire upon it, III. 328, 
to 331. No ſenſible Difference among fix d 
and Volatile Salrs, and Vinous Spirits, III. 
331, to 339. Vegetable Salts extracted, 
III. 339, to 344. The quantity of Volatile 
Acid Salts, contain'd in Acid Spirits, III. 


344. 345- 

[Saleneſs of the Ocean, the cauſe of it, 
III. 208] 

Salvadore in Brafil ; the Latitude of it, I. 
370. 

Sands; Schemes of them, II. 451, to 


454 
: & Sand. Elood at Downham in Suffok, II. 
455, 456. 
ck Shining Send from Virginia exa- 
mined, II. 356, 557- A black Sand from 
Italy, II. 357. ä 
A Sandy Soil manur'd with Clay, II. 


731. 

Sap; the Circulation of ir, II. 689. The 
deſcent of it in Winter, II. 690. 
[Satellites ; ſee Saturn and Jupiter.] 


1670, I. 365. An. 1671, I. 366. An 
i675, I. 366. An. 1676, I. 367, 

LSaturn; Obſervations of it, 1. 343, 353, 
360, 361, 362, 363, 364, 363. The mo. 
tion of his Satellits rectiſied, I. 298. Table: 
of their motion, 303.] | 

A Piece of Saxon Antiquity found in $9. 
merſerſhire, II. 441, 442 Some Saxon 
Coins found in Suffolk, III. 436, 43). 
Remarks upon them, and an Adddition to 
them, III. 438, to 441. | 

Scale-Fiſh ; Experiments about it in an 
exhauſted Receiver, II. 220, 221. 
Scallop ; The Anatomy of it, II. $29, 


830. | 
"wy" e Marine, II. 833, to 836 

The Figures of ir explained, II. 836. 
Scotland; Obſervables in it by tevera 

Perſons, III. 538, to 540. 
L Scotland; Remarkables there, IV. 


143.1 8 
Kull, Fracture in it, II. 13.] 
Sculpture, I. 598. 
[ Scurvy ; Strange Effects of it, II. 13] 
Sea ; The depth of ir ſounded without 


Satellites of Jupiter; to find the longitude} a Line, H. 257, ro 260. How to fetch up 


by them, I. 557. Particularly of the Firſt, 
I. 559. The Shadows of the Satellites of 
— obſerv'd., I. 400. The greateſt 

longarions of the Satellites of Jupiter, I 
401. An Inftrument ſhowing the diſtances 
of the Sasellites of Jupiter from his Axis, I. 


404. | | 

Satellite Eclipſes obſerv'd, I. 407, 409, 
421, 432, 423. 

A Theory of Jupiter's Satellites, I 


409. 

The places of Saturn obſerv'd, J. 367. 
The outermoſt Satellite of Saturn diſcover d. 
ibid. The 3d Satellite of Saturn diſcover d, 
I. 369. The two Interior Satellites of Sa- 
turn Lifcorer'd, ibid, The Theory of the 
Five Satellites of Saturn, I. 370. | 

The Conjunctions of Saturn and Jupiter, 
An. 1682, and 1683. L. 389. 


A Fable of the Mean Conjunctions of | 


Jupiter and Setwrn, I. 398. 

An Occultation of Saturn, An. 1671, I. 
2 An. 1678, L. 353. An. 1687, I. 
267 · | | 

ATranft of the Moon below Saturn, 
An, 1656 I. 337. 

The Phaſes of Saturn, An. 1665, L 363. 


Water from any depth of it, II. 260. The 
Flux and Reflux of the Ses; an Hypothe- 
lis about ir, II. 268, ro 276. Objections 


. | againft this Hypotheſis anſwered, II. 276, 


ro 278. Animad verſions on this Hypo- 
_ anſwered by Dr. Wallis, II. 273, 
ro 284, 

Sea Water; The differing Gravities of 
it according to the Climates, II. 29). 4 
way to make Sea Water Sweet, Ibid. 
Sea Water made freſh, II, 237, 298. 

An Inland Sea near Dantzick, yielding 3 
poyſonous ſubſtance, II. 320. | 

he Collection of Secants, I. 572. 

Ty Secretions in an Animal Body, Il. 
157. 

4 which clarify Water, II. 646. 

A ſtrangely Self- moving Liquor, III. 367, 
to 369. 

The Spaniſh Sembrader its Uſes, II. 738, 
to 741. | 
|" An ancient Sepulchre found in France, 
and the Verbal Proceſs upon the diſcover] 


of it, III. 443, to 446. An ancient Sepu! 


chre near Rome, III. 448. 
[Series's infinite; A Diſcourſe of them 
I. 88. A Problem of Chance ſoly'd by the 


An, 1666, I. 365+ An. 1668, I. 365. An- 


k. 
* 


help of them, I. (327-] Serpent; 


*. 


0 
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Serpent; Symptoms attending the bite 
of * a Stone healing it, II. 813, 


$14. 
Kalz; The Longitude of it. I 363. 
[Sheep ; Of Worms found in their Heads, 
III. 248. Hydatides in the Kidney of one, 


437 found in the Kidney, III. 162 
[Shells found under ground in Northamp- 
tonſhire, III. 258.] | 
bell Snails ; The odd Turn of ſome of 
them, II. 8 22. ; 
$bell-Fiſh ; Experiments about them in 
an Exhauſted Receiver, II. 220, 221 
[A curious Shbell-Fiſh found in Edinburgh 
Frith, III, 381.) | f 
Shining-Fiſh ; Oblervations on it, III. 
639, 640. And on Shining Fleſh, HI. 641, 


to 645» 

Shining: Wood and Fiſh, Experiments con- 
cerning the relation of Light and Air in 
them, II. 206. z 

To preſerve Ships from being Worm- 
eaten, I. $96. 
Lead-Sheathings for Ships, I. 596. 
Ship building, I. 388. 

The Arr of $hooring Bombs, I. 471. 
Shooting by the Rarefaction of the Air, I, 


6. 
I help ro D I. 207. 
| Sight decayed ; an eaſy help to it, III. 


I: | 
? Plain Sights rejected, I: 220. Preferred 
to Teleſcopic Sights, I. 221. 

Silk ; The nature and qualities of it, II. 
757%: How to know the beſt Silk, and efti- 
mare ir by Eſſay, II. 14. 

The Silk: Tai deſcribed, II. 853, 

Silz erm; Obſervations about ordering 
of them, II 756. 

[Silk of Spiders, III. 382. Of Silk 
3 386. 8 Uu. 

ider Mines in Hungary, 583, to 

385. Vegetable Silver, II. 591. 

Silver- Pine, from the Cape of Good 
„ 

iphon; performing ings with 
the Sipbo Vertemburgicus, I. 337. 

The choice and charge of Slate, IL 588. 

Sleepy Perſon, II. 167 od 


R wg procured ;# lade, II. 


- 
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bas 22 Arſenich, of their preparation; 
262 | 
Smoke ; An Engine conſuming it, IIL 
638. 
Snake Root; deſcribed, II. 644, 645- 
Snow; An unuſual ſort of ir, II. 148. 
Red Snow near Geneva, ibid. Obſervations. 
| upon Snew, ibid. The Nature of Snow. II. 
148, to 150, 
[A Woman that lay 6 Days covered with 
Snow, II. 186.] 
Snow-down- Hill ; An. account of it, III. 


537. 
Soap * Earth, from Smyrna, II. 4373 


Soler Eclipſes, An, 1666, I. 280. An: 
1675. I. 284. An, 1676, ibid. An, 1684, 
I 291. An. 1689, I. 296. An. 1699. I. 


297. 

. of leaſt Reſiſtance, L 39.] 

he Sorbus Pyriformss, II. 652, 653. 

The Swiftneſs of Sound and its Reflection. 
or Eccho, I. 306. 

The Doctrine of Sounds, L 308. 

[Sound, Experiments of it, I. 374. 400; 
Its Nature and Properties, 392. 

| [Spain ; Of Inſects and Marine Animals, 

there, III. 396.] 

Sper ; The growth of it, and the for= 
mation of Rock-Plants, II. 319, to 523. 

Spart a, the Latitude of it, I 564. 

Spaſmus; an unuſual one, IL 164.] 
1 8 an Examen. of them, 

219. 

A Speaking T I. 303. 

An Inftrument for meaſuring Specifick: 
Gravity, I. 516. 

The Specifick, Gravity of ſeveral Bodies, 


1 fr. 

The Aereal Speculum, I. 172. 

The Point of Reflection in a Speculum, 
found ſeveral Ways, L 172. . 

The Proportion of Spheres to their. con- 
raining Cylinders, I. 58, 

Spiders; a Table of them. found in Eng-- 
land, II. 793, 794. 

Spiders; darting their Threads into the- 
Air, and (wimming in ir, II. 794, to 796. 

The Innoxiouſnets of them ao 1 5ads,, 


1795+ They tinge Water of a Sky Colour,, 
16 
Spiders;; 


p 
| 
1 


j 
| 
| 
ö 
| 
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TSpiders ; Of their Silk, III. 282.) J 
Spleen; the Texture and Uſe of ir, with 
' Obſervations about it and the Liver, III. 
84. Adiſeaſed Spleen, and a Polypus near 
it III. 385. A Birch with Puppy that bad 
loſt the Spſeen, II. 94. 

[Of the Glands in the Spleen, II. 39: 
Obſervations of ir, II. 40.] 

A Spour at Topſham near Exeter, II. 
104. 

[Spouts in the Downs, III. 210. in the 
Mediterranean, III. 211. in Yorkſhire, 213. 
in Lancaſhire, 215.] BK 

A Spring that is never frozen, II. 335. 

[A burning Spring in Shropſhire, III. 
216. 

. Sort of Stairs, I. 596. 

Fixt Star,; how to find the Parallax of 
them, I. 231. The diftance of them, I. 
233. The places of 23 of the chiefeſt of 
them, according to the ancient Aſtronomers, 


134. 
The Diſtances of ſome of the chief Fixt 
Stars, as obſervd by the Ancients, I. 243. 
The Motion of the Fixt Sears, I. 245. 
The Nebuloſe Sers diſcover d, I. 247, 


251. 
The firſt of Aries a double Star, I. 


247. . 
Changes obſerved among the Fixt S»ars, 


I. 247. 
New $9ars, ibid. 
To find the Right Aſcenſion and Declina- 
tion of an unknown Star, I. 62. | 
CFixt Stars; a new one in the Swan's. 
Neck, I a. | 
[Change of Latitude of ſome of them, I. 


—_— 
[Hiſtory of new ones, I. 232.] 
To Caſt Sretues of an extraordinary 


Fhinneſs, I. 599. | 
Way of making it, II. 


Steel; a new 
360, to 562, . 

A Seellar-Fiſh, II. $32, $33. - 

A Property of the Stereegrapbick Projetti- 
on, demonſtrated, I. 579. | 

Stomach and Guts; the Motion of them 
I. 91. The Stomach of a Horſe wounded, 
and the Cure of it, ibid. A Knife cut out of 
the Sromach, ibid. | 

Stones in the Gall-Bladder and conjoyn d 
Kidneys, with Figures, III. 81, 82. 


F 


| 


A Stone taken from a Woman, III. 15 
Many Stones taken from one Bladder, ibid 
Stones found in the Kidneys, III. ze. 
Large Stones voided by a Woman, ibid. 4 
Stones taken out of the Bladder weighing 
32 Ounces ; Two large and oddly ſhap'd 
Stones found in the Kidneys, and a v 
great Stone taken our of the Bladder, 1010 
Stones voided per penem, III. 151. A large 
Stone voided by a Woman, 5bi4. An extra. 
ordinary Stone found in the Kidney, 11 
151, 152. Two Stones lodg'd 20 Years in 
the Meatus Urinarius, III. 153. A prodi- 
gious Sten in the Bladder, weighing about 
51 Ounces, III. 154. A Stone cut from the 
Bladder that adher'd to ir, ibid. Several 
Stones vaided by a Boy in Scotland, III. 
154, The Cheat of theſe Stones diſcoyer's, 
II. 155- Broken Stones voided, ibid, 4 
Stone cut out from under the Tongue, [1], 
156, A Stone in the Glandula Pineali i. III. 
157. Stones found in the Heart and Lun 
III. 158. Stones found in the Gall- Bladder, 
Stomach and Kidney, III. 159. Stone: 
voided by Siege, III. 160. A Stone grown to 
an Iran Bodkin in the Bladder, III. 162, 163. 
A Stone from the Bladder, with a Flint in it, 
III. 164. A Stone from the Bladder with 
Hair growing on it, ibid. A Stone in the 
Bladder of a Dog, ibid. A Stone faſtened 
ro the Backbone of a Horſe, III. 164. 
165. A Stone taken our of the Belly of 4 
Horſe, III. 165, 166. A Stone in the Blad- 
der of an Ox, III. 166, 167. A prodi- 
gious number of Stenes voided by a Wo- 
man at Bern, III. 167. to 176. Two of 
theſe Stones examined, III. 176, 177. The 
Production of Stones in Animals, III. 175, 
ro 181, Comparative Experiments about 
Stones, III 181, 182, The Generation of 
the Stone, III. 182. Stones extracted from 
Women without Cutting, with Figures, 
III. 182, 185. A large Stone cut from 4 
Woman, ibid. A new Way of Cutting 
for the Stone, III. 185, 186. Obſervations 
and Experiments concerning this Way of 
Operation, III. 187, 188. The Way of 
Cutting for the Stans in the Kidneys, Ill. 
188, to 191, 6 

good againſt it, Ill. 


Lstens, a Plant 


300. | h 
Stones in ſeveral Animals much * 
5 
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44, but of little Uſe in Phyſick, III 


I'Gwallowing of Stones the Cauſe of a 
Diſeaſe, III. 32. Remarks on it, III. 53. 


Prune Srones breaking - our of the Navel, 


ibid. 

[Caſes of Perſons ſwallowing Srones, II. 
99. Several voided, 103+] 

Stones fit for Building, I. $88, 

A blackiſh Stone in Shropſhire, yielding 
pitch, Tar and Oyl, II. 459, 466. 

Stones not grown to Maturity in Scotland, 


II. 463. 


A Stone-Quarry, near Maeſtricht, II. 463. 


1 growing at the End of a Ruſh, 
464. 

Stones ; Several of them regulatly figured, 
IL 30%, to 111. 

A Tincture given to a Stone, I. Col. 

[A Sceleton impreſt a Stone, IV. 
* K pax in Wales, Scotland, and 

eland, 138. 19. 

[ Stcol and 8 Ban and orber Bodies 
evacuated that way, II. 106. 108. & egy] 

[Storm in Nov. 1703. III. 94. 97. Se- 
77 Das and Lightning, III 130. 

29%. 

brakes, the Longitude of ir, I. 562. 

Colebatch's Syprick ; Experiments made 
with it, III 255. 

rex Liquida, how to make it, II. 
220.] 

(Subſiding of Three Oaks, III. 312.J 

Subterraneous Fire in a Coal- Mine near 


New. Caftle, II. 383, 384. 
Subterrancous Oaks in Fomerſerſhire, II. 


| Gut, a Roman one in Shropſhire, IV. 
2 z.4n extraordinary ſpirit of ir, II. 
1 1 Its Virtues. and Properties, III. 
un; the Parallax of ir, I. 265, 424, 
[Sun ; A new way to find its P I. 


2471 s 2 
Tycko's Equation of the Sun's Orb too 
great, I. 269. 
Spott in the Fun, An. 1660, J. 2374+ 
OY Ib. An. 1676, I. 277. An. 1684, 
ro | 
Sper in the Sum, L. 249.1: 


| 
| 


| 


1 


K MH 


| [ons Station, I. 192. 


; Eclipſes of the Sun, how to be obſety d. 
280. 
255 of the Sun, I. 264, 366.] 
Solar Obſervations I. 350 
Sunk Iſland in Humber, IV. 154. 
Mercury obſerv'd in the Sun, I. 426. 
The vifible ConjunQtions of Mercury and 
Venus with the Sun, I. 427. 
The Diameters of the Sun, I. 417. 
Surveying. I. 120. 
Several Chorographical Problems uſeſul 
in Surdcying. L TIS - - 
A growing Error of Surveys taken with 
the Magnetical Needle, I. 125- 
Lr, Of the Site of ſome Roman 
Towns there, IV. 86.] . 
Swallows found in Lakes in Winter, II. 


853. - 
655 Neck, a new Star there, I. 
231: }- 
An Inſtrument to preſerve the exadt - 
metry in drawing Faces, I. 598. 
T 
Te4mor ; An- account of it, wich many 
Inſcriprions, III. 303, to 318. Remarks 
upon the Antiquities found at Tudmore, with 
many Inſcriptions, III. 510, to 326. 
f Tons, the Production of them, II. 
18. 
Tangents, to Geometrical Curves, I. 18. 


116. 

LA method of Tangents, I: 13]: 

Tarantula ;.an account of a Perſon ſup- 
poſed to be ſtung by it, III. 485, 286. 
Tartar ; the Salt of it Volatilizd, III! 

329, to 325. * 

The Tarterian Lamb deſcribed, II. 646. 
Taft: ; the Organ of it, III. 59. 
[Obſervatioas on the Claſs of ſweet: 

Taftes, II. 207] ]] 

A new Star in Taurus, I. 263. 

New Teeth in two aged Perſons, II. 297. 


102, in Ireland, with Remarks, 104. 
in New- England, III. | 
Teteſcop: ; why a Teeſe with four 
Dees Glaſſes oy the : 
he Apertures of Tele/copes, I. 191. 
To meaſore Diſtances win a Teleſcope 


| er Teeth dug up in Northumberland, 
IV. 
„I. 189. 
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Excellent Teleſcopes of ſeveral Inventions J 
Ss I 3. d 

1 new Catadioptrick Teleſcope, I. 197. 
Apertures and Charges of Reflecting Te» 


leſcopes, I. 200. 


plain Sights prefer d to Teleſcopic, I. 221. 
[Teleſcopes ; doe Myopes may ufe them, 


without Eye Glafſes, I. [2 52.] Who the 
Inventor of Teleſcopick Sights, I. 252 ] 
The Temperature of the Air in America, 
and its gradual Alteration, II. 42. | 
[Temple of the Pagans at Cannara in 
Salſette, IV. 101] | 
The great Tendon above the Heel, after 
an entire Diviſion of ir, ſtitchd and cur'd, 
III. 298, 299. | | 
CA Journey to the Pike of Texersff, IV. 
147-] 
The Teſtes examin'd, III. 121. The 
Texture of them explain'd, III. 192, ro 


: "The Teftudo Veliformis Quadrabilis, I 


22. 
T Thebes; the Latitude of ir, I. 564. 
Thermometers; Obſervarions made with 
them, II. 32, 33. A Thermometer obſerv'd 
at Sea, II. 33. Divifions of the Thermo- 
neter aſcertain d by ſeveral Fluids, II. 33 
to 36, 
[A new Thermometer, III. 10. 
145 a Tumor and Fracture in it, II. 
231. | 2 
Thorax ; a great quantity of Liquor 
found in it, III. 26, 77. A Dropſy in it, 
III 77. Warm Water injected into the 
Thorax of a Bitch, III. 78. 
Ductus Thoracicus ; a Communication of 
it with the Emulgent Veins, III. 258. A 
Communication of it and the inferior Vena 
Cava, III. 259, 260. Annotations on this 
Diſcovery, III. 261, 262. 
[Thoresby, (Mr.) ſeveral Ratities in his 
Muſeum, IV. 229. _ | 
Thunder and Lightning ; the Direction of 
Ship-Compaſſes by them, II. 280. 
Tbunder and Lightning, the Cauſes of 
them conſider d, ik 182, 183, 184. 
; Thunder, Accidents by Thunder and Light- 
ning at Oxford, II. 169, to 172. In 
Hampſhire, II. 172. At Stralſund in 
Pomerania, II. 172, 172. At Dantzick, 
II. 174. at Portſmouth, ibid, At Oundle, 
I. 173. On board the Suffolk in the 


E X of Matters. 


Bay of Biſcay ; ibid. near Aberdeen in Scor. 
land, ibid. Ar Smyrna, II 176. Ia 
Northamptonſhire, II. 177, 178. In Vork. 
ſhire, An 1698, ard 1700, II. 199, 

Tides ; Directions for obſerving them, 1] 
260, 261. Tides obſerved at J ondon, IL 
261, 262. and at Dublin, 263, 264, 
Nigh Plymouth, II. 264, 265, In Hong. 
Road, four Miles from Briftol, 11. 265, 
to 267; Ar Chepſtow, II. 267. Jn 
France, II. 267, 268. Ar Bermudas, Il 
268. Annual Tides in ſeveral Places in 
England; the 1 them conſider d, 
II. 278, 279. Dr. Newton's Theoiy of 
Tides, explain'd by Mr Halley II 285 0 
288. Tides extracidinary about the Ork. 
neys, II. 290. And in ihe Weſt Iſles of 
Scotland, II. 291. At Turqueecn, II 293 
to 293. A Theory of the Ide, at Tun- 
queen, II. 295, 296. 

Iimber; the beſt Seaſon for felling it for 
Ships, I. 389. The Difference of Iinbu 
in ſeveral Countries, and fell'd at different 
Seaſons, I. 592. 


Time; to find the apparent Time at Sea, 
| How the Tin- Diggers train a Load, II 566, 
570, Blowing of Tin, II. 571, Wbere 
obacco, the 
ſe; Obſervations on it, II. 823. 
$26. 
roiſe, A ) 
Latitude of it, I. 560, 
I. 560. 
to 712. ; 
Tr6cs fourd ünder Ground, 11]. 267 
Tri goncmetry, 


I. 532. 

Tin Mines in Devon and Cornwall, II. 564 
567. How they dig the Ore, II. 56, 
to 569. How they dreſs the Tin, II. 56, 
ro find the Stone from which Tin is wrought, 
II. 572, 572. 

t Culture of it in Ceylan, Il. 
299.] 

Tortoiſe 
One that lived 3 Days without a Head, ll. 

[The Heart of an American Land Tr: 

natomically deſcrib'd, III. 349.) 

Townley in Lancaſhire ; the Longitude and 

Trade-Winds; the Cauſe of them, Il 
We | | 

Tredagh in Ireland; the Latitude of it 

Tree; the Communication of the Pars 
of it with the Parts of the Fruit, II. 710 

105 
& feqq.) 8 
+ 1. x20. Conick Sections 
Trechite 


applied ro Trigenometry, I. 62. 


2 * 


1 
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bout them, and the Inſects bred in them, 


III. 291,] 
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to 503. , 
Tropical Signs ; To find the Sun's Ingreſs 
into them, I. 266. 
Troffles deſcrib'd, II. 624, 625. 
Trumpet ; the ſpeaking Trumpet, I 505, 
Defects of the Trumpet and Trumpet Ma- 
rine, I. 607. 
[Ancient Trumpets found in Ireland, IV. 
1oo. 
9 Obſervations in it, III. 60 3. 
[Turneps. Of their great and ſpeedy Ve- 
getation, III. 297.] 


U 


Under Currents, in the Downs, at the 
Streights Mouth, and in the Baltick, II. 
288, 289. | 

Upper-Egypt, Obſervations upon ir, III. 
527, 528, ö 

Uraniburg ; the Longitude of it, I. 563 

Ureters ; four of them found in an In. 
fan, III. 146. 

Urine; a Paſſage of it to the Bladder, 
diſtinct from the | Sdn III. 147. Sup- 
ee of it ( not caus d by Stone) Cured 
Acids, III. 148. | 

[Urine ; A new paſſage for che drink and 
Urine, II. 77. A Boy that never made 
water, 96. Another who made water by 
his Navel, ibid.] 

[Urns found in Norfolk, IV. 97. in 
Ireland, 98.] 

Uterus; the Structure of it deſcrib'd, III. 


157, to 205, 
V 


[Vacuum ; Of the motion of Penduls in 
vacuo, III. 198. Experiments to prove an 
interſpers'd Vacuum, ibid. 200.) 

An Error in Surveys taken with Magne- 
tical Needles from their Variation, I. 125. 
To find the Varietion of the Compals at 

, J. 784, 383. 

To make China Varniſhes, I. 602. 

Vaſa Tefticularia of a Beetle, II. 782. 

Vegetable Excreicencies ; Obſervations a 


763. 5 
[Of the motion of the Sap in Vegetab/es, 


Trocbitæ and Entrochi deſcrib'd, II. 153. 


Vegetation; Obſervations concerning it, 
II. 712, 713. Thoughts and Experi- 
ments about it, II. 913, to 718. Re. 
a upon theſe Experiments, II. 718, 
to 728. 

Vegetation; and the Running of the Sap; 
Experiments and Obſervations about them, 
II. 673, to 689. 

[Obſervations concerning Vegetation, III 


| 290,] 


Veins in Plants obſerved, II. 691, to 
696. 

Veins of a Dog; Liquors injected into 
them, and the Effects, III. 232. Mercu- 
ry injected into the Veins of Dogs, III. 
233. Medicated Liquors and Medicines, 
injected into human Veins, III. 234. 

The Arterious Vein, wanting in ſome 
Animals that have Lungs, III. 256. 
Lein, and Arteries, Schemes of them, 
IL 124. Of the motion of che Blood in 
them, I. 418.) 

[Venereal Diſeaſe ; Its Antiquity , IV; 
245] 

Venus; a Tranfit of the Moon above 
Venus, An. 1670, I. 347. Spots in nut, 
I. 423. The Rotation of Venus, ibid. An 
Obſervation of Venus, I. 426. The viſible 
Conjunctions of Venus with the Sun, I. 
437 

[Venus ; Of its A in the Day - 
time, I. 324. Obſervations of ir, 360, 
365. Two Con junctions with Jupiter, 
362, 363. 

Verſailles; the Aquæduct there, I. 594. 

Veſuvius. Eruptions of ir, III. 232.] 
Vetter, A Lake in Sweden, III. 225.1 
he Synchroniſm of Vibrations in a Cy- 
cloide, I. 462. - ; 
* a new Way of cultivating them, 
656. - 

Vinegar ; the Way of making it in France, 
II. 657, 658. | 

A new tuning of the ra Viol, I. 618. 

Vipers and Snakes, the Way of breedin 
them, II. 711. Experiments made wi 
Vipers, II. 811, to $13. a : 

Virginia; the Advantage of ir for build- 
ing Sbips, III. 560. An. Account of it, III. 
566, to 576. A Voyage to it, and a fur» 
ther Account of it, II. 375, to Soo. 


Vion; a of it, and a Guta 
* yr Serons 


5 
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Serena after great Pains in the Head and 
Convulſive Fits, II. 40. 

Vi mio, the Oyl of it encreaſing in Weight, 
II. 334, to 337. White Vierzol, II. 537, 
$38. Experiments about Vieriol, Sulphur 
and Allum, II. 541, 10 348. | 

Vitriolate Water; ſome Effects of ir, II. 
328, | 
A Viviparous Fly, II. 787. 

A lVojage from Venice ro Smyrna, IN. 
451, to 456, From England to Conſtanti- 
nople, with Obſervations made in them, 


III. 456, to 465. A Voyage of ſome Engliſh 


Merchants at Aleppo to Tadmore, III. 489, 
to 492. A ſecond Veyage to Tadmore, III. 
492, to 303. 

AFnage from England to the Caribbee 
Iſlands, with Obſervations upon it, III. 
546, to 557. The Obſervations continued, 
and ſome X them conſider d, III. 559. 


W 


Wales, Obſervables in a Journey thro” 


it. IV. 138.] | 
([Walnut-tree, a new kind, III. 303.] 

Exact portable Watches, I. 465. 

Longitude by Pendulum - Marebes, I. 545. 
Mater, four Men living on it without 

Food 24 Days, III. 110. 

Water; An Experiment of the Evapora- 
tion of ir, with an eſtimate of the Quan- 
rity of Water ariſing by Vapour out of the 
Sea, II. 108, to 110. The Evaporation of 
Mater in a Cloſe Roomat Greſham» College, 


and the different Quantities of it ariſing in 


the ſeveral Months of the Lear, II. 110, 
to 113. 

Optick Lens's of Water, I. 195. 

Water Microſcopes, I. 209. 


The Refractive Power of Mater compar'd | 63 


with that of Air, I. 230. 
The Weight of Water in Water, E $20. 
The ure of Mater in great Depths, I. 


521. LS | 
Conſiderations concerning Raifing of 
Water to any Height, I. 337. | 


A new way of Raifing Mater, applied to 
ſeveral Ufes, and ObjeQions anſwer'd, I. 


39. | | | 
: Water, raiſed by the help of Fire, I. 544. 
Her, its weight under different Cir- 


cumſtances, I, 402, The weight of Bodies | 


a” 


| 


in it. ibid. Different denſities of it, 40, 
of its ſpontaneous aſcenr, ibid. III. 175. 4 
ſeqq. of the Motion of running Water, l. 
409. of the freezing of Water, III. 196 


II. 126, to 129. 
Wax Work, I. 603. 
IWVeather ; Obſervations upon it in Ire. 


land. II. 43. | 


Meatber; the Hiſtory of it at Oxford i" 
1684, II. to 46, ro 53. At Cape Corſe, 
An. 1686, and 1687, I. 73. to 60. 4; 
Upminſter in Efſex, An. 1697, Ik 61, to 
73- An, 1698. II. 73, to 86. At Emuy in 
China, An. 1698, 1699, II. 86, to go, 
At Upminſter, An, 1699, II. 90, to 103. 

[Weather at Oates, III. 33. at Upminſs, 
49- in a Voyage to Chins, 63. at Chuſay, 
71. 


An Engine to Fave Linnen Cloth I.;c1, 
Tycho Brahe's Obſervatory in the Iſland 
Ween, I. 216. 

A Map of Weigats and Nova Zembla, I, 
$709, 

The Wight of ſeveral Bodies, I. 522 

The Comparative Weight of leveral 
Bodies, I. 523. 

The different Feright of ſeveral Fluids in 
Winter and Summer, I, 526. 

A firange Well, and ſome Antiquities 
found in Kirby- ſhore, III. 430, to 433. 
Welli of freſh Water near the Sea at 
Bermudas, II. 299. How to examine 
the Freſhneſs of it, II. 298, ro 304. An 
Ebbing Neil in Weſtphalia, IE 30 5. Another 
near Torbay, ibid. A Well taking Fire 
a Candle, II. 382, | 
en cut off the Cheek, II. 17.) 
Weſt=Barbary ; Obſervations in it from 


Cape Spartel, to Cape Geer, IH, 626, to 


I, 

The W-:ft-Indian Way of dreſſing Buck 

and Doe-Skins, III. 661. | 
Mhales, and Pbale- Fiſhing, about Ber- 

mudas, II. 842, to 843. 

High heels ; the Advantages of them 


, experimented, I. 503: 


bel); an Animal reſembling it, void- 
ed per Anum; by a Male Greyhound, II. 


90g. 
The Contrivance of I biſpering places 
309. 


Watry Vapours ; the Circulation of them, 


. 


WW 
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The /ild-goſe deſcrib d, II. 849. 


Winds ; the Cauſe of them, and the In- d 


nence they have upon the Weather in 
=_ Parrs of the World, IL. 129, to 


% product by the Fall of Water 
8. 
8 ind-pige and Lungs of Animals; Graſs 
found in them, II, 869: 
od found under Ground in Lincoln- 
tire, II. 423. Foſſile D near York, 


II. 423, 424. In Craven, II. 424, 425. 


mud found in Stone, II. 425, 
The Hood Cracker deſcribed, II. 853. 
[Woodpecker ; Its Tongue deſcrib d.! 
357-]. 
wobgda in Ruſſia, the Latitude of it, I. 


56 Fa 
drr Of its Age, III. 208.] 
Worms; a Remedy for them in Children, 


II. 


| Worms found in ſeveral parts of the Bo. 

Y ; an account of them, III. 137, 138. 
The long Vm in the Fleſh in the Eaft- 
Indies, III 138. 

Worms, a kind of them eating out Stones, 
II. 787. Others eating out Mortar, II. 788. 
| . Weſtak in Ruſſia; the Latitude of it, I. 
564. 

[One that could neither Myite nor read, 
3 caſt up Sums to great Exactnefs, 

2151 
Wroxeter, Some account of ir, IV. 48. 


y 
Terſlaw in Ruſſia; the Latitude 
564.4 


Z 
A Deſcription of Nove Zembla and Wei 
gars, I. $70. 


of ir, I. 


III. 133. A Worm voided by Urine, III. 
135˙ 


Xirchnitzer-Sea in Carniola deſcrib d, II. 
306, ro 317. 
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Abridg'd, 
5Brxz.Mo T T E. 

and J. Iunys, and F. Osborn. 


HE PHilLosopnicat TrAN8ACTIONs from the Year: 
o. (Where Mr. LowTnorye ends) to the Year 1720. 
and Diſpos'd under General Heads. In Two Volumes. 
Printed for R. 


Wilkin, R. Robinſon, S. Ballard, 


'BOOKS Printe „. R. Knaplock, at the Biſhop's: Head in St. Paul's 
FAY S494 Fo 6; bao} Qhagch-Y acds '! ' 5 


* Old and New Teſtament connected in the Hiſtory of the Jer: 
8 and neighbouring Nations, from the Declenſion of the Kingdoms 
of Iſrael and Fudab, to the Time of CHRIST, in Three Volumes, 
By Humphrey Prideaus, D. D. Dean of Norwich. 

Origines Ecclefatics: Or the Antiquities of the Chriſtian Church, in 
Ten Volumes; with an Index to the whole: By Foſeph Bingham, M.\, 
Rector of Havant. | 
_ Stow's Survey of London, continued and much enlarged by Mr.Str,y, 
To which is added (befide many Thouſand Corrections and Additi. 
ons) near One hundred Copper-Plates, containing an actual Survey of 
all the Wards and Pariſhes in London, Veſtminſter and Southwark, In 
Two Volumes in Folio. as | 

Mr. A. Wood's Athena Oxomenſes, with a vaſt number of Additions 
and Corrections, and above Five Hundred new Lives all under the 
Author's own Hand. In Two Volumes. Folio. | 
 Ranſworth's Hiſtorical Collections, hy with the Tryal of the 
Earl of Strafford. In Eight Volumes in Fol. 

Mr. Fohnſor's Collection of all the Ancient Laws, Canons and Con- 
ſtitutions of the Church of England; with Notes upon each, and a large 
Preface ſhewing the great Uſefulneſs of the Work. In Two Vol. 80, 


BOOKS Printed for R. Wilkin, at the King's-Head in St. Paul's 
| Church-Yard. 


A N Eſſay towards a Natural Hiſtory of the Earth, and Terreſtrial 
| A Bodies, eſpecially Minerals: As alſoof the Sea, Rivers and Springs, 
with an Account of the Univerſal Deluge; and of the Effects it had up- 
on the Earth: By Fobn Woodward, M. D. Profeſſor of Phy ſick in Greſ. 
am- College; and Fellow of the Royal-Saczety, The Second Edition. 
Johannis Woodwardi, Med. in Coll. Greſnamenſi Prof. Ic. Naturalis 
Hiſtoria Telluris IMuftrata & Aucta : Una cum cjuſlem defenſione; Prz- 
ſertim contra nuperas Dre D. El, Camerarii, Med. Prof. Tubin- 
geuſis: Ad IIluſtriſſimum & Nobiliſimum virum Thomam Pembrochiz 
Comitem, &c. Accedit Methodica, & ad ipſam Naturæ Normam inſtitu- 


ta, Fofſilium in Claſſes Diſtributio. 1 
Remarks on ſome late Papers, relating to the Univerſal Deluge; and 
to the Natural Hiſtory of the Earth: By Foh# Harris, D. D and F. RS 
The Art of Glaſs: Shewing how to make all ſorts of Glaſs, Chryſtal 
and Enamel, likewiſe the making of Pearls, precious Stones, Chin 
and Looking-Glaſſes. To which is added, the Method of Painting on 
Glaſs and Enamelling : Alfo how to extract the Colours from Mineral; 
Metals, Herbs and Flowers. A Work containing many Secrets and Cu- 
rioſities never before diſcovered , Illuſtrated with proper Sculptures; 
Written in French, by Mr. H. Blancourt, and now tranſlated into Erg 


tif, with an Appendix, containing exact Inſtructions for making Glas 
of all Colours. ; 


fp · 6 
2. Johannes Goedartius of Inſects, done into 
with the Addition of Notes by Mart. Lifter, wy 
ob. Goedartius de Inſeis cum Appendice ad 

A Mart. Lifter, M. D. 
3. Marc. Malpigbii Diſſertatio Epiſtolica de Bombycez Regie Societati v.49. p.987. 
dicata. Lond. in 440. ä : 
4. Inſtructions for the ; or of White Mulberries; the breeding of «. s. f. #7. 
Silk- Worms; and the or 
by M. Jnard. 
5. Experienze Intorno alla Generatione degl' Inſetti; fatte da Franciſco Redi, n. . 
| Academico della Cruſca. In Firenze, 1668, 410, The Opinion of that Au- B. 57s. 
_ concerning the Generation of Inſects, is here oppoſed by Dr. M. Li- 5. pu 34. 
6. Ricreatione dell Occhio e della Mente, Nell' Oſſervation delle Chiocciole; u. 186. 
dal. P. Filippo Buonanni, c. in Roma, 1681. p. 307. 

7. Relatione del Ritrovamento dell' Cova delle Chiocciole; di A. F. M. in n. 2. 
una Litera al S. Marcello Malpighi. In Bologna, 1683. P. 6. 
F 8. Dr. Kormannus, concerning the Tinktures of the Excrements of In- n. 74. 
efts. | | Nn | p. 2218, 
Ki Swartmerdam's MS. Treatiſe de Apibus; 'tis fear'd to be loſt by Dr. n. 267 | 
otton. | * ws iy 
10. Mart. Lifter Hiſtoriz Animalium Angliæ Tres Tractatus; Unus de 3. 129. if 
Araneis; Alter de Cochleis tum Terreſtribus, tum Fluviatilibus ; Tertius de Co- f. . 1 
chleis Maritis. Quibus adjectus eſt Quartus, de Lapidibus ejuſdem Inſulæ, ad | 

Cochlearum quandam Imaginem Figuratis. Lond. 1678. | 

tr. Mart. Lifter Exercitatio Anatomica, in qua de Cochleis maxime Ter- u. 204. f. 65. 
refiribus, & Linzacibus wgirur: Omnium Difefiones Tabulis Ancis, ad ipſas | 
Res affabre inicifis, illuſtrantur. Cui accedunt Digreſſiones de Reſpiratione, | 


liſh, and methodiz'd: « mY 
1682, in 440. 
oriam Animalium Angliæ; u. 166. 
p. $32. 


ering of Silk in Paris, and the circumjacent Parts; 


Generatione, Androgyna, Sepia, Loligine, & Polypo, aliiſque Rebus Naturali- 

bus. 1694, in 8 vo. 123 | 1 
12. M. Sengwerdius Ph. D. de Tarantula. In quo, præter ejus Deſcrip- 2-34 p.660, 

tionem, Effectus Yeneni Tarantulæ, qui hactenus fuere Occultis Qualitatibus a | 

adſeripri,'Ratidnibits Naturalibus deducuntur, & illuſtrantur, Lugd. Bat. 1068, ! 

in 12m. | | © | 


. A Diſſertation of Nipers; by S. Redi. . . | BEES. e 
14. Novelles Experiences (ur la Vipre; par M. Charas. a Paris, 1669, in ». 5. 
Vo. ; p. 1091. | 


Lettera di Franceſco Redi ſopra alcune Oppoſitioni fatte alle ſue Obſervations n. —_ 
Hitorw alle pre. "Ini Firenze, 1670, 410- e MO - 
Suite den NoveNes Experiences fur la Yipre: avec un Diſſertation ſur ſon . 53. | 

3 par Me Charary, u Paris, 1671, in 800. e ö 
A Vetter of Fronteſto Redi concerning ſome Objections made upon his v. . 
Obſervations about Y/ 22 together with a Reply to that Letter by Moyſe e? 

Edd ya, in % Loo F 

If. Recherches & Obſcryations ſur les /iprery faites par M. Bourdelot : 
t TT _ 


* a un. 7. | | 
P+ 3013. 


Aa aaa a. 16. Franc. 
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8 4 (9 14) 1 22 B 
lang! — a Hittoria 2 Piſtium, Libri ; Quatuor, Juſſu & + 
tafisRegiz Lond. "editi, rotum Opus recognovit,' coaptavir, ſup. 
plevit, Librow etiam Price & Secundum integros adjecit Job. Raius, e 
Soc. Reg, Oxon. 1686. 
PL col n. i. 17. Offetvationi intorno alle Torpedini, latte da 2 Lorenzini Fioren- 
r.. tino, in Firenze, 1678. 
. 28. p 50. 18, Obſervations ſaites ſur un Grand Poiſſon, & un Lion, Diſſeque dans la 
Biblotheque du Roy, a Paris, le 24 & le 28 Juin, 1667. 


n. 205, ꝑ T9. Phalznologia Nova; five Obſervationes de Rarioribus quibuſdam Ba- 
ä 2 in Scotiæ Littus nuper ejectis Authore Rob. Sibbald, Edinb. 1692, 
in 4to. 


e. in. 2. 2. Phocæna: Or the Anatomy of a Porpus, diſſected at Gruben College: 
With a Preliminary Diſcourſe N. Anatomy, and a Natural Hiſtory of 
Animals; By Edward Tyſon, M. D. Lond. 1681. 

n.239- 21. Oppianus's Halieuticks, Gr. Part of that excellent Poem, deſcribing che 

r. % Philoftorgia of Fiſhes, is here turned into Engliſs Verſe. 

b. al. 22, Franciſci Willoughbei de Middleton, Armigeri, è Reg. Soc. Ornitho- 

%  logiz Libri tres, in quibus Aves omncs hactenus cognitæ, in Methodum 
Naturis ſuis convenientem redactæ, accurate deſcribuntur: Deſcriptiones l- 

conibus elegantiſſimis, & vivarum 2 ſimillimis, Ari Inciſis illuſtran- 
tur. Totum Opus recognovit, digeſſit, fupplevit. Joh. Raius, Lond. 1676, 

P. 2159 in Fol. Some few Notes about Birds are — added by Dr. AA. Lifter. 

n. $6. 283. Th. Bartholini Diſſertatio de Cygni Anatome 3: nitho: aucta 2 Caſp. Bar. 

p. 1021. tholino F. Hafniæ: 1668, in'8v0. 

n. 2022 _ 24. Synopſis Methodica Animalium Quadrupedum & Serpentini Generis 

r. Aut, Joh. Raio, F. R. S. Lond. 1693, in 8 vo. 

n . p 1 25. Memoires pour ſervir a Hiſtoire Naturelle des Animaux, a Paris, 1671, 
41 1 15% in Fol. The ſame in Engliſh, containing the Anatomical Deſcriptions of ſe- 
2. 571. Feral Creatures diſſected by the Royal Academy of Sciences at Paris, by Alex. 

-Pitfield, Eſq; Lond. 1687, in Fol. 
_ 26. Godefredi Bidloo Gbſervatio de Animalculis in Ovino,. liorumque Ani⸗ 

1 i mantium Hepate detectis; Do. Bat. 1698, in to. 

u. 8.P. 143. The — of a Lyon, by S. Red. 

1.35. P. 767. 7 ap: wgraphia : five i Deſcriptio Phyſico-Medico-Chymica. Aut. 
Jo. ROI Pry: M. D. Jenæ, 1698, in 8 vo. 

fe? as, Diſcours de M.  Stenon, ſur Anatomie du. Cerveau, a Paris, 1669, in 
F. 6% 12. 

a. 17% 30. Coftorologia, A 75 Mario z audta a Jo. Franco Aug. Vindel. 1687, in 


r. 2249 8. 
n. 256, 31. Orang Outang ſive Homo Sylveſtris: Or the Anatomie of a Pygmis, 
_ Þ-33% compared with that of a Monkey, an. Ape, and a Man: To which 


added, a philological Eſſay conce the Pygmies, the Cynocephali, the 
Sars and Sphinges, of the Ancients ; by Edu. Tyſon, M. D. Lond. 1699, i 


1. 27. : he 32. Mare. Malpighii, Phil. & Med,  Bononienſis, Diſſertatio -Epiſtolica de 
. Formatione Pulli Orgs] Lond. 1672, in 41%. 3 Nicol 
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33. Nitolai Stenonis de Meſeulis & Clandulis, Bblerxatio 
eum duabus Epiſtolis — b | ! 
Benjamini a Brookhbuyſen Oeconomia Animalic 3 x682, in 470. 1. 247% 
f. Rxplicatia Nouvelle & Mechenious des em 15 + on d eſt A 1 
Traite des Fonctions de l'Ame, Cc. par M. Duncan, M. D. a Paris 1658, in 7 11. 
120. * | | 


6. Joh. Alobonf Borelli Neapol. Math. Profeſſ. O ſth Ph, cot. u. 2; 
1 Animalium ; Rome 1680 & 1681. e P. 15. I 


37. De Anima Brutorum Exercitationes duz : Prior Phyſiologi 1 
Pathologica. Auth. Tho. Willis, M. D. Oxon. 1672, in win. gica, altera * 
38. Le Diſcernement du Corps & de Ame, par M. de Cordemoy. 


u. 27. p.y06, 
39. Tractatus de Natura Subſtantiæ energetica; ſeu de Vita Naturæ, ejuſ- a. x _ 


e Tribus primis Facultatibus Perceptiva, Appetitiva, Motiy „Auth. © 597% 


1. 


49. Diſcous de la Connoiſſance des Beſtes; par le Ignace Gaſton Pardies, n. 12. 
8. J. a Paris, 1672, in 12m0. f. 44. 
41. Antonii le Grand, Diſſertatio de Carentia Senſus & Cognitionis in Brutis, 2. 11. 
Lond. 1671. | 
4. De Mente Humana, Libri 4 Cc. Auth. J. B. du Hamel. Paris, 1672, * 7: . 
in 120. „FF oft IM ies A f. 5083s 
| 5 an | 
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